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VALUE OF COMPLEX CARBOHYDRATES IN DIETS 
OF NORMAL CHILDREN 
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FRANCES COPE HUMMEL, M.S. 
AND 

MARION L. SHEPHERD, A.B. 
DETROIT 


The function of fiber in the nutrition of human beings is little under- 
stood. It is alleged that in order to maintain good tone and function 
of the stomach and intestines and to stimulate satisfactory peristaltic 
action, the daily food allowance should include some “roughage’’ or 
bulk.1 Most of the experiments recorded in the literature have been 
performed on a limited number of adult male subjects, usually for periods 
of one to fourteen days, and there is a dearth of controlled data on 


children,” although it is important that the desirable level of intake of 
roughage for the maintenance of gastrointestinal hygiene be established 
for them. 


In connection with a study of the nitrogen and mineral metabolism 
of normal children,® analyses of the food and feces for the complex 
carbohydrates were undertaken to ascertain the amounts which were 
not digested in their alimentary tracts. The investigations were made 
under optimal dietary, hygienic and environmental conditions, and 
during the entire study the children enjoyed buoyant health, their bowel 
movements were regular at all times and there was never a need for a 
laxative. The value of the quantitative data on the amounts of fiber 
consumed and the quantities broken down in transit through the 


From the Research Laboratory of the Children’s Fund of Michigan, in coop- 
eration with the Methodist Children’s Village. 

1. (a2) Mangold, E.: The Digestion and Utilization of Crude Fibre, Nutri- 
tion Abstr. & Rev. 3:647, 1934. (b) Williams, R. D., and Olmsted, W. H.: The 
Effect of Cellulose, Hemicellulose and Lignin on the Weight of the Stool: A 
Contribution to the Study of Laxation in Man, J. Nutrition 11:433, 1936. 

2. McCance, R. A., and Lawrence, R. D.: The Carbohydrate Content of 
Foods, ‘Medical Research Council, Special Report Series, no. 135, London, His 
Majesty’s Stationery Office, 1929. 

3. Macy, I. G.: Nutrition and Chemical Growth in Childhood, Springfield, 
Ill., Charles C Thomas, Publisher, 1942, vol. 1. 
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alimentary canal is enhanced because many widely different chemical 
and physiologic determinations were made simultaneously, a procedure 
which permits evaluation of many interrelationships. The integrated 
data contribute further knowledge of the role of fiber as a nutriment 
in the diets of children. 

Mangold ** has defined “crude fiber” as the “sum of all those organic 
components of the plant cell membrane and supporting structures, which 
in chemical analysis of plant foodstuffs remain after removal of crude 
protein, crude fat, and N-free extractives.” It is a mixture of chemical 
substances: cellulose and hemicellulose, which include both pentosans 
and hexosans; encrusting substances, such as lignin, and pectin. These 
substances are difficult to separate without altering their structure and 
composition, which seem to vary with the source from which they are 
obtained. In the following discussion the terms “crude fiber” and 
“roughage” have been abandoned in favor of “complex carbohydrates,” 
for crude fiber has been shown to be of variable composition and the 
term does not imply separation into its constituents. The complex 
carbohydrates are considered in three groups: Cellulose designates that 
structural component of the plant cell wall which is hydrolyzed into 
dextrose (d-glucose) units; so little is known about hemicellulose that 
an accurate definition is not possible, but in this discussion the term is 
used to designate the non-water-soluble polysaccharides which yield 


pentose or uronic acid residues on hydrolysis; lignin is the substance 
which is found in woody tissue and is soluble only in strong acids and 
alkalis. Lignin is thought to be built from units of the phenylpropy! 
type * and is generally considered to be entirely indigestible, in contrast 
to cellulose and hemicellulose, since the aromatic building units are not 
a type used in the intermediary metabolism of animals. 


EXPERIMENTAL PROCEDURE 


The investigation of the value of complex carbohydrates in the diet of chil- 
dren included 18 subjects between the ages of 4 and 12 years, each of whom was 
observed for thirty to two hundred and twenty-five consecutive days. The chil- 
dren received comparable diets, composed of common foods and constant in quan- 
tity except for suitable adjustments to meet individual caloric needs. The children 
were supervised by trained workers at all times, and every effort was made to 
maintain regular habits of living, including bowel elimination. Roentgenographic 
studies of their gastrointestinal tracts were made to determine the rate of passage 
of food residues.5 Laxation rates and elimination times were determined by 


4. Norman, A. G.: The Biochemistry of Cellulose, the Polyuronides, Lignin, 
etc., London, The Clarendon Press, 1937. 

5. Macy, I. G.; Reynolds, L.; Souders, H. J., and Olson, M. B.: Normal 
Variation in the Gastrointestinal Response of Healthy Children, Am. J. Roentgenol 
43:394, 1940. Reynolds, L.; Macy, I. G.; Hunscher, H. A., and Olson, M. B.: 
The Gastrointestinal Response of Average, Healthy Children to Test Meals ot! 
Barium in Milk, Cream, Meat and Carbohydrate Media, ibid. 43:517, 1940. 
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observing the number of bowel movements per day and the time required for a 
carmine marker to traverse the gastrointestinal tract. Data on individual ages, 
sizes, laxation rates, elimination times, intakes of fiber and disappearance of cellu- 
lose and hemicellulose have been presented in another publication from this labora- 
tory.6 The mean values for age, length, weight, laxation rate, elimination time, 
fiber intake, urinary excretion of ethereal sulfate and fecal excretion of fat, nitro- 
gen and free fatty acids of all the children are recorded in table 1. The varia- 
tions Observed over 491 five day balance periods are indicated by the standard 
deviations. 

All of the food consumed by each child was accurately weighed and sampled. 
Quantitative collections of excreta were made for successive five day balance 
periods; the feces were differentiated by means of a-carmine marker given with 
breakfast on the first day of each period; aliquots of the twenty-four hour samples 
of urine were pooled for the period composite; after suitable preparation the 
samples of food and the urine and feces were analyzed for nitrogen and minerals 


TABLE 1.—Average Age, Length, Weight, Laxation Rate, Elimination Time, 
Fiber Intake, Urinary Ethereal Sulfate and Fecal Fat, Fatty Acids 
and Nitrogen of 18 Children During 2,455 Days 








Recumbent Body Elimination 
Age, Length, Weight, Laxation, ‘Lime,t 
Mo. Cm. Kg. Rate * Hours 


pO et epee ere : 86.5 121.5 23.14 1.6 26 
Standard deviation 11.8 5.35 0.5 14 


Urinary Fecal Free 
Intake of Ethereal Fatty Fecal Fecal 
Fiber, Sulfate,t Acids,t Fat, Nitrogen, 
Gm./Day Mg./Day Gm./Day Gm./Day Gm./Day 


0.28 2.30 1.12 
12 0.07 0.84 0.17 





Bowel movements per day. 
t Time required for passage of carmine marker. 
t Averages for seven children. 





and the food and feces for fat and complex carbohydrates.? Total carbohydrate 
was estimated on a weight basis as the difference between total solids and the 
sum of the protein, fat and mineral contents. 


For the 18 children the mean values for total carbohydrate in the 
food ingested and in the feces were 215.5 + 29.5 and 6.4 + 2.8 Gm. 
respectively. Significantly different values are obtained when total 
carbohydrate is calculated on the basis of heat of combustion. If from 
the total calories provided by the diets 5.65 calories are deducted for 
each gram of protein and 9.45 calories for each gram of fat, division of 
the remaining number of calories by the heat of combustion factor for 
carbohydrate (4.1) provides values of 200.5 + 23.9 and 5.0 + 2.7 Gm., 
respectively, for total carbohydrate in food and in feces. 


6. Hummel, F. C.; Shepherd, M. L., and Macy, I. G.: Disappearance of 
Cellulose and Hemicellulose from the Digestive Tracts of Children, J. Nutrition, 
to be published. 

7. The detailed methods for preparation and analysis of the analytical mate- 
rial have been published by Macy.® 
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Table 2 presents the average composition of the total and fat-free dry 
food and feces of 18 children over 2,455 days. Of the dry weights, an 
average of 58 per cent of the intake was carbohydrate, 21 per cent was 
fat and 18 per cent was protein ; of the feces, 37, 13 and 40 per cent were 
carbohydrate, fat and protein respectively. The total complex carbo- 
hydrate represented, on the average, 1.7 per cent of the total dry weight 
of the food and 2.1 per cent of the fat-free food solids. The total 
and fat-free solids of the stools were 19 and 22 per cent total fiber, 
respectively. The total food solids were 0.4, 0.6 and 0.7 per cent lignin, 
cellulose and hemicellulose; on a fat-free basis the respective amounts 
were 0.5, 0.8 and 0.8 per cent. The total solids of the feces included 
9.4 per cent lignin, 4.1 per cent cellulose and 5.2 per cent hemicellulose, 
representing 10.8, 4.7 and 6.1 per cent, respectively, of the fat-free 
residue. 


TABLE 2.—Average Composition of Food and Feces of 18 Children During 
2,455 Days 








Per Cent Dry Weight 
— 


re — —— — a 


Complex Carbohydrate 
—_— 





Water Dry Car- m Hemi- 
Content, Weight, bohy- Pro- Cellu- cellu- 
Gm. Gm. drate* Fat tein + Lignin lose lose 


Food intake = 1,372.5 373.2 58 21 18 0.4 0.6 0.7 
POP TC... ndeese 293.8 73 27 23 0.5 0.8 0.8 


i MOE 17.2 17.5 37 13 40 9.4 4.1 5.2 
Fat-free..... o¢ee 15.0 43 16 47 10.8 4.7 6.1 





* Total carbohydrate is calculated as total solids minus protein, fat and minerals. 
t Calculated by multiplying nitrogen values by 6.25. 


COMMENT 


The human body apparently does not secrete an enzyme capable of 
dissolving complex carbohydrates ; hence, any resolution that takes place 
in the digestive tract must perforce result from the action of symbiotic 
micro-organisms. It is common knowledge that the intestinal flora, 
including both bacteria and molds, is variable not only among different 
individuals * but in the same individual at different times, a condition 
which contributes to the great irregularity observed in the disappearance 
of fiber from the alimentary tracts of children ® and adults. Since the 
variations in the ability of subjects to break down complex carbohydrates 
have a greater range than the variations for any other known food 
substance and the methods for assaying lack of refinement, owing to 
incomplete knowledge of their chemical, physical and structural proper- 


8. Hirschberg, N.: Cellulose Splitting Micro-Organisms in Human Feces 
Am. J. Digest. Dis. 9:200, 1942. 
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ties, interpretation of the scattered data on the nutritive value of “crude 
fiber” in the diet has been extremely difficult. 

It is conceded that the completeness with which the complex carbo- 
hydrates disappear from the digestive tract of man depends in part on 
their origin and state of preparation, for, in general, cellular membranes 
of young, nonlignified vegetables are more easily digested by micro- 
organisms than older, lignified cells. The omnivorous diet of human 
beings is well adapted to fermentation, particularly if the food remains 
in the intestinal tract for a considerable time. Table 3 shows the average 
daily excretion of cellulose and hemicellulose and the amounts dis- 
appearing during transit through the alimentary tracts of children. 
Group 1 was made up of 11 children aged 4 to 8 years, whereas group 


TaBLE 3.—Average Daily Excretion and Disappearance of Cellulose and 
Hemicellulose During Transit Through Alimentary Canal 








Cellulose Hemicellulose 
. - — < ey —o ———_A—_ ___—_, 
Total Disappear- Disappear- 
Days Feces ance Feces ance 


Group 1 2,070 Mean 0.7: 1.61 . 0.96 1.40 
S. D. : 
S. E.m 
PF * 


0.8 0.3 0.26 

0.02 .02 0.01 

29.92 5 8.51 

ba ud 2.40 . 2.40 

Group 2 Mean 0.69 0.65 
8. D. 0.20 

0.02 

14.66 


3.07 


ci] 
SAoon~w 


n> roe 
RBRN5 


Total 2,4 0.71 
3. D. 0.34 

0.02 

21.42 

2.06 


*SES 


~Eoom 
Hi & & 


pad 





* Between children. 


2 was composed of 7 children aged 8 to 12 years. The two groups were 
observed four years apart. The same type of diet was given during the 
observations, the quantities of the foods being varied to meet different 
needs for growth. Mean values of 70 per cent of the cellulose and 63 
per cent of the hemicellulose of the food intake disappeared in the 
alimentary tracts of the children. It is notable that less hemicellulose 
than cellulose disappeared and also that the disappearance of cellulose 
was more variable than that of hemicellulose. The fluctuations of both 
cellulose and hemicellulose were less variable for group 2, although it 
is possible that the extreme range of variation noted in a study of two 
hundred and twenty-five days would not be observed in fifty-five days. 

Group 1 was composed of younger children (ages 4 to 8 years) 
than group 2 (ages 8 to 12 years). The older children had a longer 
time of appearance of carmine marker (group 1, 25 hours; group 2, 
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33 hours) and a lower laxation rate (1.7 in comparison with 1.3) and 
therefore a longer exposure of the food in the alimentary tract to action 
of the intestinal micro-organisms. A comparison of the results for 
these two groups of children who were observed under equally satis- 
factory conditions illustrates the possible hazards of drawing unqualified 
conclusions from a small group and shorter observation for all children. 
In any interpretation one must bear in mind that little specific knowledge 
exists of the fate of the complex carbohydrates in the digestive tract of 
man and that the methods of determination have shortcomings.’ 

There are wide variations among individuals in ability to decompose 
the fiber in a diet. These have been studied for cellulose and hemi- 
cellulose, separately, by means of the analysis of variance. The observed 
variances (F) of 21.42, 34.42, and 65.33 for fecal cellulose and the 
disappearance of cellulose and hemicellulose, respectively, are greater 
than can be possibly accounted for by chance, as indicated by the 
theoretic “F’’ of 2.06. When each group is treated separately, the 
observed F’s are also greater than the theoretic “F’s.” This would 
indicate the existence of a statistically significant difference among 
individuals. In the case of fecal hemicellulose the differences among 
individuals are statistically significant when the groups are treated 
separately. When the two groups are treated together, F is less than 
“F,” from which we might conclude that there may or may not be a 
real difference; however, as the F’s indicated a significant difference 
between individuals in each group, there must be a significant difference 
between individuals in the two groups together. 

In chart 1 mean daily values for each child are shown in scatter 
diagrams to illustrate the relationships of fecal dry weight and fecal 
fat-free dry weight to fecal cellulose plus hemicellulose when both factors 
are considered in terms of grams per kilogram of body weight. The 
mean daily averages for the individual children in group 2 are illustrated 
by circles and show a lower level and less variation in the case of both 
cellulose plus hemicellulose and fecal dry weight than the averages for 
group 1 (shown by triangles). The children in group 1 were younger 
and were observed over a longer period than those of group 2. The 
scatter diagrams illustrate positive relationships between the factors, 
whether the two groups are treated individually or as a unit. A similar 
relationship (table 4) was found when the average daily values for the 
five day period observations were used rather than the averages per 
kilogram of body weight of the individual children. The Pearson 


9. Crampton, E. W., and Maynard, L. A.: The Relation of Cellulose and 
Lignin Content to the Nutritive Value of Animal Feeds, J. Nutrition 15:383, 
1938. Heller, V. G., and Wall, R.: The Indigestible Carbohydrates of Feeds, 
ibid. 19:141, 1940. 








MACY ET AL—COMPLEX CARBOHYDRATES IN DIETS 201 


product-moment correlation coefficient of 0.6574 + 0.0256, relating 
fecal cellulose plus hemicellulose with fecal dry weight, is positive and 
high as well as statistically significant. This value is based on obser- 
vations on children over an eight year age range. When a partial 
correlation technic was applied with age held constant a coefficient of 
0.7512 + 0.0197 was obtained, and when weight was held constant, 
0.7660 + 0.0187, which indicates that neither age nor weight had 
affected the relationship. The partial correlation procedure is a 
statistical device whereby it is possible to study the relationship between 
factors from a mixed group and determine this.relationship for any one 
level. In other words, age or weight was eliminated as a contributing 
or varying factor. In generalizing from these statistics it should be 
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Fig. 1—Relationship of fecal cellulose plus hemicellulose to fecal dry weight 
and to fecal fat-free dry weight. 


borne in mind that the experiment was highly controlled and the results 
therefore do not represent a random sampling. 

Fecal nitrogen and the fecal wet weight show a highly positive 
relationship with the fecal output of cellulose plus hemicellulose when 
average daily values per kilogram of body weight are considered (chart 
2). As in chart 1, wide variation is evident among individual children, 
and lower levels with less variation are exhibited by group 2 than by 
the younger group. When the Pearson product-moment correlation 
coefficient (table 4) is applied, the excretion in grams per day of cellulose 
and hemicellulose in relation to fecal wet weight is highly significant 
(0.5374 + 0.0321) and continues to remain significant when the factor 
of age or of body weight is held constant through the use of the partial 
correlation coefficient technic, which shows that the amount of complex 
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carbohydrate excreted influences the volume of stool. Williams and 
Olmsted,’” from their study of laxation in men with large amounts of 
purified fiber-containing materials in the diet, suggested that there may 
be a relationship between the amounts of cellulose and hemicellulose 
disappearing in the intestinal tract and the increase in weight of the 
stools induced by the residue-containing diet. This suggested relation- 
ship is borne out in our studies of the excretion of complex carbohydrates 
in childhood. 


4 CHILOREN IN GROUP T 
© CHILDREN IN GROUP I 
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Fig. 2.—Relationship of fecal cellulose plus hemicellulose to fecal wet weight 
and to fecal nitrogen. 


Tas_E 4.—Correlation Coefficients of Average Daily Fecal Cellulose Plus 
Hemicellulose* (Grams per Day) 








Fecal Cellulose Plus Hemicellulose 
ote 





Age Kept Weight Kept 
Zero Order t¢ Constant } Constant ¢ 
an ~ ——_——__—+ ro 


Relationship S. D. S. D. r 


0.0434 
a ! 0.0446 

Intake of total carbohydrate § . 0506 0.0450 0.0710 
Intake of cellulose plus hemicellulose. . i ‘ 0.0436 0.2144 
Urinary ethereal sulfate . J . 0.1056 —0.3922 
Fecal wet weight 0.5374 .03% 5s 0.0822 0.5302 
Fecal dry weight (total solids)......... 0.6574 d k 0.0197 0.7660 
Fecal nitrogen 0.1989 04: . 0.0403 0.3432 

0.2916 0418 ’ 0.0820 0.5666 
Fecal free fatty acids 0.1082 bs 0.1042 0.3163 
Fecal carbohydrate § 0.7383 , . 0.0199 0.7545 
Laxation rate || 0.2950 t . 0.0426 0.2271 
Elimination time # 4 : 0.0422 —0.2484 





* For all but two relationships 491 values were available for determining the correlation 
coefficients; 63 values were used for ethereal sulfate and 77 values for free fatty acids. 

+ Pearson product-moment correlation coefficient. 

t Partial correlation coefficient. 

§ Calculated as total solids minus protein, fat and minerals. 

|| Number of bowel movements per day. 

# Time required for carmine marker to pass through tract. 
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Each child apparently has his own level of fermentation of cellulose 
and hemicellulose, owing in part to his individual gastrointestinal 
motility, to his intestinal flora and to his habits of eating. The last 
factor has been suggested as a reason for the known individual variation 
in the digestion of the complex carbohydrates ; in fact, experiments on 
animals have shown that the degree of subdivision of the food is an 
important factor in determining the amount of cellulose lost. It may be 
surmised that a rapid eater who does not chew his food adequately 
allows some particles to pass through the intestinal tract without 
sufficient surface exposed to the micro-organism action which breaks 
down cellulose and hemicellulose. The variability of results obtained 
in studies of digestive utilization of complex carbohydrate in children 
is similar to that recently observed in studies of the digestibility of 
whole wheat and white bread in men*® and of banana and apple in 
children."* 

Williams and Olmsted '» in their studies of indigestible fiber also 
indicated a relationship between the amount of cellulose and hemi- 
cellulose lost and the amount of volatile fatty acid excreted. Unfortu- 
nately, the wet stools of the children were not analyzed for volatile fatty 
acid; however, most of the free fatty acids are thought to arise 
from the fermentation of carbohydrate and have been shown in this 
laboratory ** to be relatively independent of changes in the fat content 
of the diet. The correlation coefficient between the amounts of free fatty 
acid excreted and the amounts of cellulose and hemicellulose in the 
stools showed no significant relationship between these two factors when 
children of a four year age range were grouped together. When age or 
body weight was held constant by the partial correlation procedure, 
however, the relationship between free fatty acid and cellulose plus 
hemicellulose approached statistical significance in the positive direction. 
For the average total excretion of fecal fat in relation to fecal cellulose 
plus hemicellulose, there was a positive and significant correlation of 
0.2916 + 0.0413 for the group of 491 observations for all of the 18 
children, a relationship which increased to correlation coefficients of 
0.5400 + 0.0320 and of 0.5666 + 0.0307 when age and body weight 
were held constant, respectively. 


10. Sealock, R. R.; Basinski, D. H., and Murlin, J. R.: Apparent Digesti- 
bility of Carbohydrates, Fats, and “Indigestible Residue” in Whole Wheat and 
White Breads, J. Nutrition 22:589, 1941. 

11. Shepherd, M. L.; Hummel, F. C., and Macy, I. G.: Influence of Raw 
Banana and Apple upon Disappearance of Complex Carbohydrates from the Ali- 
mentary Tracts of Normal Children, Am. J. Digest. Dis. 7:248, 1940. 

12. Williams, H.; Endicott, E.; Shepherd, L.; Galbraith, W., and Macy, I. G.: 
Fat Excretion by Children, J. Nutrition, to be published. 
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It is generally accepted that cellulose and hemicellulose do not con- 
tribute to the energy balance of man; therefore, the trend of experiments 
has been to study their effect on laxation. The experiments of Cowgill 
and Anderson ** on normal subjects and of Cowgill and Sullivan ** on 
constipated subjects indicated that bran, which contains a large propor- 
tion of cellulose and hemicellulose, is effective in stimulating peristalsis 
and in increasing laxation rate in both types of subjects. They also 
indicated that there is a much greater loss of fiber in the intestinal tracts 
of constipated subjects than in those of normal ones, thus demonstrating 
a relationship between the fermentation of fiber and the length of time 
which food remains in the digestive tract. The recent studies of Fantus, 
Kopstein and Schmidt,!® in which the authors made roentgenographic 
studies of intestinal motility as influenced by bran, indicate that, whereas 
bran has little effect on persons with the so-called optimal emptying 
time of the cecum (twenty-four hours), it does accelerate the emptying 
time of subjects who previously had a forty-eight hour emptying time. 
In our study of children, observations were made of the time elapsing 
between ingestion and excretion of carmine markers. The correlation 
coefficient between the time it took the marker to traverse the alimentary 
tract and the average daily elimination of cellulose plus hemicellulose 
was — 0.3027 + 0.0410. With age or weight kept constant, the partial 
correlation coefficient between these two factors is —0.2551 + 0.0422 
or — 0.2484 + 0.0424. These relationships are statistically significant, 
though in a reverse direction, showing that the shorter time the complex 
carbohydrates remained in the tract the less fermentation took place. 
The relationship between the outgo of cellulose plus hemicellulose in 
the stools and the laxation rate (bowel movements per day) was positive 
and statistically significant (0.2950 + 0.0412). Age or body weight 
was not found to affect this relationship. 

Urinary ethereal sulfate has been considered in connection with 
intestinal putrefaction.** When the average daily grams of fecal 
cellulose plus hemicellulose is related to the average daily milligrams 
of urinary ethereal sulfate, the correlation coefficient is highly significant. 
This value, however, is negative, indicating that as the fecal excretion 


13. Cowgill, G. R., and Anderson, W. E.: Laxative Effects of Wheat Bran 
and “Washed Bran” in Healthy Men: A Comparative Study, J. A. M. A. 98: 
1866 (May 28) 1932. 

14. Cowgill, G. R., and Sullivan, A. J.: Further Studies on the Use of Wheat 
Bran as a Laxative: Observations on Patients, J. A. M. A. 100:795 (March) 
18) 1933. 

15. Fantus, B.; Kopstein, G., and Schmidt, H.: Roentgen Study of Intestinal 
Motility as Influenced by Bran, J. A. M. A. 114:404 (Feb. 3) 1940. 

16. Beach, E. F.; Teague, D. M.; Hoffman, O. D.; Munks, B.; Hummel, 
F. C.; Williams, H. H., and Macy, I. G.: The Sulfur Metabolism of Children, 
J. Nutrition 24:257, 1942. 
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of complex carbohydrates increases, the urinary excretion of ethereal 
sulfate decreases. Age or weight had no influence on this relationship. 

The amount of nitrogen excreted in the feces has been shown to be 
related to the fecal outgo of fiber in adults.1° In the case of children the 
correlation coefficient for fecal nitrogen and cellulose plus hemicellulose, 
0.1989 + 0.0434, although low, is significant. When age or weight is 
kept constant in partial correlation coefficients, the relationships increase 
to 0.3291 + 0.0403 and 0.3432 + 0.0398, respectively. Similar to other 
considerations of the two groups of children, chart 2 illustrates that in 
terms of grams per kilogram of body weight per day there is a positive 
relationship between fecal nitrogen and cellulose plus hemicellulose, 
whether the groups are treated separately or as a unit. Fecal excretion 
of nitrogen was lower and less variable for the older children, of group 
2, than for the younger subjects, of group 1. 

Some of the complex carbohydrates have a bactericidal as well as 
a bacteriostatic activity on intestinal pathogens in the colon, as in the 
case of the effect of pectin and galacturonic acid *? and their decompo- 
sition products on infectious diarrheas. The favorable effectiveness of 
pectin in inhibiting the growth of intestinal pathogenic bacteria is con- 
sidered to be due to acidity of pectin and its decomposition products 
formed in the colon. 

The excretion and disappearance of cellulose and hemicellulose 


parallel one another in the study of children, though a greater amount 
of cellulose of the intake than of hemicellulose is fermented. This 


coincides with observations of Norman‘ in reviewing the work on 
aerobic material decomposition of hemicellulose and cellulose. Recently 
it has been demonstrated that human stools may contain large numbers 
of molds capable of decomposing cellulose * and that about the same 
percentage of these cellulose-splitting fungi appear in the stools from 
constipated and from normal human subjects, 35 and 38 per cent 
respectively. 

It may be noted that the average daily intake of cellulose plus hemi- 
cellulose in the food of children was higher than the total fiber intake 
of 90 to 100 mg. per kilogram suggested by Cowgill and Anderson ** 
for men. However, the intakes of 99 to 100 mg. per kilogram represent 
from 6.3 to 7.0 Gm. of fiber per day; the children consumed from 5.6 
to 7.0 Gm. per day. Since it is known that the energy requirement of 
the growing child is proportionately higher than that of the adult, the 
older children in this study were actually consuming as much food as a 
70 Kg. man (2,400 calories per day). 


17. Werch, S. C.; Jung, R. W.; Plenk, H.; Day, A. A., and Ivy, A. C.: 
Pectin and Galacturonic Acid and the Intestinal Pathogens, Am. J. Dis. Child. 
63:839 (May) 1942. 
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SUM MARY 


The complex carbohydrate (fiber) contents of the food and feces 
of 18 healthy children 4 to 12 years old were determined under optimal 
conditions of diet and environment. The data represent 2,455 experi- 
mental days. 

The average daily intake of roughage of the children, from fruit, 
vegetables and cereals, was 6.26 Gm. Of the total intake of fiber 4 to 
6 Gm. was cellulose plus hemicellulose, of which 2.3 to 4.8 Gm. dis- 
appeared during passage through the alimentary canal. The ability of 
the different subjects to decompose fiber varied widely, but less variation 
was shown by the older children. Fecal cellulose plus hemicellulose per 
kilogram of body weight was related to fecal nitrogen, wet and dry 
weight. 

Positive and significant correlation coefficients were found for fecal 
cellulose plus hemicellulose versus fecal wet weight, fecal dry weight, 
fecal fat, fecal carbohydrate on dry weight basis and laxation rate. 
Negative and significant correlation coefficients were found for fecal 
cellulose plus hemicellulose versus urinary ethereal sulfate and elimi- 
nation time. These correlation coefficients were significant for the entire 
group of children, and partial correlation coefficients were significant 
when age and weight levels were held constant. 


660 Frederick Street. 








GALACTOSE TOLERANCE TEST IN ENDOCRINE 
DISORDERS IN CHILDREN 


RICHARD WAGNER, M.D. 
Assistant Professor of Pediatrics, Tufts College Medical School 
BOSTON 


Measures for diagnosing endocrinopathies in childhood are not yet 
satisfactory. Among conditions difficult to diagnose is a questionable 
lowered function of the pituitary gland. The picture of full-blown 
pituitary dwarfism is readily diagnosed clinically. The signs and 
symptoms vary a great deal with the time of onset and the extent of 
the lesions, and the underlying pathologic state is not uniform. 


Recently the determination of sex hormones, including the 17-keto 
steroids and the follicle-stimulating hormone, has become of great impor- 
tance in the diagnosis of endocrinopathies, particularly in differentiating 
between panhypopituitarism and hypogonadism. Such a method, how- 
ever, is not always practical and necessitates special and expensive 
laboratory equipment. Simpler laboratory tests are desirable for the 
clinician. The dextrose tolerance test, for instance, is used routinely. 


The curve in hypopituitary conditions is expected to be flatter than 
the normal curve, and occasionally it starts on a low fasting level ; both 
of these characteristics indicate an increased tolerance for carbohydrate. 
But the dextrose tolerance is a complex phenomenon, depending on 
the rate of absorption and the storage of dextrose as well as on its utiliza- 
tion. The variations of the curves even for normal persons are great, 
and the results are not consistent. 


It is obvious that for determination of tolerance dextrose may be 
replaced by another sugar which has the same rate of absorption and 
can be easily identified in the blood. Such a sugar is galactose. Althau- 
sen, Lockhart and Soley* have recently used the galactose tolerance 
test in the diagnosis of thyroid disease. Their data were derived from 
130 patients with hyperthyroidism and 121 control subjects. They 
showed that the average maximal concentration of galactose in the blood 
of patients with hyperthyroidism is three times greater than normal 


_— 


Aided by a grant from the Charlton Research Fund, Tufts College Medical 
School. 

From the Department of Pediatrics of Tufts College Medical School, the 
Boston Floating Hospital and the Children’s Department of the Boston Dispensary. 

1. Althausen, T. L.; Lockhart, J. C., and Soley, M. H.: Am. J. M. Sc. 
199: 342, 1940. 
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and in the blood of patients with myxedema abnormally low, which 
indicates that the galactose test can be used in the diagnosis of these 
conditions. 


Hypopituitarism is thought to be associated with a depression of 
thyroid function, caused by a lowered output of the thyrotropic factor. 
Therefore flat galactose tolerance curves were expected with hypo- 
pituitarism or what is assumed to be hypopituitarism. In this study 
this test was applied to all sorts of children and juveniles with a sup- 
posedly lowered pituitary function. It was not considered necessary 
to collect standards for normal children, since it is known that children 
respond to the administration of other sugars, such as dextrose, in the 
same way as adults and a large number of normal standards for adults 
(Althausen and co-workers?) are available. 





EXPERIMENTAL PROCEDURE 


Technic.—Forty grams of galactose dissolved in 400 cc. of water and flavored 
with lemon juice (as in the experiments of Althausen, Lockhart and Soley ') 
was administered by mouth after a fasting period of at least fourteen hours. 
All specimens of blood were taken from the finger before and five, fifteen, thirty, 
sixty and one hundred and twenty minutes after the administration of the galac- 
tose. A three hour specimen was obtained in only a few instances. This was 
not done routinely since the galactose level in the blood was 0 in the majority 
of the subjects examined. Furthermore, the character of the curve is not much 
i influenced, even in the rare instances with a comparatively large amount of galac- 

tose, in the three hour specimen. 

The further procedure followed the technic used by Althausen, Lockhart and 
Soley? in all details. The dextrose fraction of the blood was removed by 
fermentaticn with fresh commercial yeast (Fleishman's) according to the method 
of Somogyi 2 as modified by Raymond and Blanco. The reliability of the results 
depends first of all on the exactness with which the yeast suspension is prepared. 
Therefore great care is necessary in its preparation. A 10 per cent suspension 
was used in all experiments. This keeps well in a refrigerator for about two 
weeks. Any deterioration of the suspension reveals itself by the cdor and also 
by the erroneously high values of nonfermentable reducing substances in the 
fasting blood, which are otherwise low and fairly constant. The fermentation 
was always carried out at room temperature. To test the reliability of the yeast 
suspension, it was tested against a dextrose-galac:ose mixture of known concen- 
tration concurrently with each experiment. The dextrose solution used in this 
ccntrol contained 100 mg. per hundred cubic centimeters. The galactose solution, 
50 mg. per hundred cubic centimeters. Two determirations of sugar were then 
carried out: one on a mixture ccntaining 0.2 cc. of the dextrose solution, 0.3 cc. 
of the galactose solution and 1.5 cc. of distilled water and the second on a 
mixture containing 0.2 cc. of the dextrose solution, 0.3 cc. of the galactose solu- 
tion, 0.5 cc. of distilled water and 1 cc. of the yeast suspension. After the com- 

pletion of the fermentaticn in the second mixture, the solution was centrifuged 


2. Somogyi, M.: J. Biol. Chem. 75:33, 1927. 
3. Raymond, A. L., and Blanco, J. G.: J. Biol. Chem. 79:649, 1928. 
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The determinations of sugar were carried out according to the Hagedorn-Jensen 
method on 1 cc. of each of the solutions. If the sugar amounted to approxi- 
mately 175 mg. per hundred cubic centimeters in the first solution and to approxi- 
mately 75 mg. per hundred cubic centimeters in the second, the yeast suspension 
was considered reliable. 

The fermentation was carried out in the diluted blood directly and the protein 
aiterward precipitated with 0.5 cc. of tungstic acid solution (prepared freshly by 
mixing equal volumes of a 10 per cent solution of tungstic acid and two-thirds 
normal sulfuric acid). The ultimate determination of the galactose was carried 
out after the Hagedorn-Jensen method. For the calculation 24 per cent must be 
added to the figures obtained for dextrose. The experiment was occasionally 
repeated on the same patient. The results were approximately the same with 
regard to the character of the curve, but there were sometimes deviations with 
regard to the height of the peak. The differences between the peaks of successive 
tests carried out by Althausen and co-workers 1 amounted to 40 mg. per hundred 
cubic centimeters. 


Selection of Material—The majority of the 49 children on whom the galactose 
tolerance test was done were patients of the Children’s Endocrine Clinic of the 
Boston Dispensary. As already mentioned, patients with all sorts of endo- 
crinopathies and constitutional anomalies were included. Most of the children 
showed flat dextrose tolerance curves. This test was done on 85 per cent of 
the children. 

Twenty-eight boys and 21 girls were studied. Most of the children were 
between 11 and 16 years of age. The exact age distribution for the boys was 
as follows: 1 between 7 and 8 years; 3 between 9 and 10; 3 between 10 and 11; 
6 between 11 and 12; 4 between 12 and 13; 8 between 13 and 14, and 3 between 
15 and 16. Of the girls, 1 was between 4 and 5 years; 1 between 8 and 9; 1 
between 10 and 11; 6 between 11 and 12; 3 between 12 and 13; 5 between 13 
and 14; 2 between 14 and 15, and 2 between 15 and 16. 

Two simple methods of arranging the curves in a systematic order are avail- 
able. The first method consists of arranging them in the order of their peaks; 
the second, used by Pollak and Selinger ® in a study on assimilation of galactose, 
in the order of the computed surface areas enclosed by the curve and the x axis, 
the result being expressed in a single figure. The comparison and classification 
of the different curves are more accurately made by the use of the surface area 
than by the measurement of the heights of the peaks, since this method does not 
depend on the heights of the peaks alone. (The legend of chart 1 explains the 
procedute of computation.) 

The data are listed in all tables in the order of the increasing surface area, 
with six subdivisions: surface area 0 to 10, 10 to 20, 20 to 30, 30 to 40, 40 to 50 
and over 50. Table 1 records the age, sex, height, weight and clinical diagnosis 
of the 49 patients studied. The Meredith standard is used for deviations in 
height. Table 2 contains the individual galactose tolerance curves, with a special 
column for the computed surface areas. At the end of each subdivision the 
averages for each vertical column (five, fifteen, thirty, sixty and one hundred and 
twenty minutes) are given. These averages represent the ideal galactose toler- 
ance curves for the six surface areas and are shown in chart 2. Table 3 contains 
the individual curves for the total sugar, which was determined according to the 


4. Footnote deleted. 
5. Pollak, L., and Selinger, A.: Ztschr. f. klin. Med. 117:476, 1931. 
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Chart 1—Method of computation of the surface area bounded by the galactose 
tolerance curve and the X axis. The rule for calculating the area of a trapezoid is 
applied. The unit of surface area is a square in which the X side represents 10 
minutes and the Y side 10 mg. of galactose per hundred cubic centimeters. (The 
surface area of assimilation in this example consists of two triangles [A and D] 
and two trapezoids [B and C]. The surface area of triangle A equals 1 x 0.5; 
the surface area of triangle D, 6 x 1.5; the surface area of trapezoid B, 1 x 1.5 
+1.5 0.5; the surface area of trapezoid C, 2X3+3x 0.5. The sum of 
A+B+C+D, or the total surface area of assimilation, is therefore 19.25.) 


30 60 
Time in Minutes 


Chart 2.—Ideal galactose tolerance curves, plotted from the averages for each 
of the six surface areas of assimilation. 
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Hagedorn-Jensen method on the same sample of blood as the galactose. As in 
table 2 the averages for each vertical column are given at the end of each sub- 
division, representing the ideal curves for the total sugar. The curves for the 
total sugar are shown in chart 3. Table 4 records the differences between the 
total sugar and the galactose for each of the six surface areas; these are taken 
from the ideal curves. The corresponding curves are shown in chart 4. They 
represent the dextrose proper, which was present in the blood before the fermen- 
tation took place. Table 6 is a survey of all the dextrose tolerance tests carried 
out in our cases. Chart 5 shows the corresponding curves. 


COMMENT 

The conditions of the patients examined in this study are classified 
as hypogonadism, obesity of varying causation, cryptorchidism with or 
without endocrine features, eunuchoidism, ‘“Froéhlich-like” types of 
obesity, transitory infantilism, irregularities of menstruation, amenorrhea, 
acne occurring during puberty, alopecia areata, gigantism, pituitary 
dwarfism and hepatomegaly of unknown cause (used as a control). 

Three types of obesity were seen: (@) obesity due to overfeeding 
(exogenic), (b) constitutional obesity, often associated with tall stature, 
with coarse structure of the bones and sometimes with precipitated sex 
development and (c) obesity of the so-called “Frohlich-like” type, asso- 
ciated with retarded sex development, often with eunuchoid proportions 
and occasionally with undescended testes. It is not always possible 
to make a sharp distinction between the various types of obesity, par- 
ticularly between the exogenic and the constitutional; many patients 
with the constitutional type give a history of overfeeding, and in them 
the condition is familial. In many instances obesity is due to an abnor- 
mal persistence of a physiologic phase of development, a transitory pre- 
pubertal obesity, which subsides spontaneously when the great spurt of 
growth in height has occurred. 

The same abnormal persistence of a physiologic phase of develop- 
ment holds true for “transitory infantilism.” Characteristic are the 
good potential of growth and the spontaneity of the repair of both 
height and sexual development. There are many borderline conditions 
which reveal one sign or another of endocrine imbalance but which 
do not fit into one of the classic endocrinologic entities. It would be 
more accurate to classify them as constitutional anomalies with hormonal 
stigmatization. 

Different types of cryptorchidism are included. Some of these are 
associated with certain endocrine features, often obesity, flat dextrose 
tolerance curves and sometimes a low basal metabolic rate. Others 
are to be considered simply as the mechanical result of the failure 
of normal descent of the testes, often associated with other somatic 
stigmas. How far the failure of descent in the first group is due to a 
lowering of pituitary function is debatable. This group often shows good 
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TaBLe 2.—Milligrams of Galactose per Hundred Cubic Centimeters * 








(a) Surface Area 0 to 10 


Serial Surface 5 15 30 60 120 
No. Area Minutes Minutes Minutes Minutes Minutes 


1 0.00 0.0 0.0 0.0 0.0 0.0 
(10/20/41) 
0.0 
2 (5/2/42) 

0.0 3.9 1.3 1.3 0.0 
0.0 0.0 9.1 0.0 0.0 
3.1 5.5 6.2 1.9 0.0 
0.0 0.0 0.0 


0.0 0.0 15.6 


4.75 3.9 11.7 10.4 3.9 


0.0 
(2/20/41) 
(12/1/41) 
0.0 0.0 14.3 0.0 
0.0 1.3 20.8 : 0.0 
10.4 5.2 7.8 r 0.0 
0.0 0.0 22.1 ' 0.0 
7.8 13.0 . 0.0 
6.5 13.0 ; 0.0 
3.9 7.8 . 0.0 
0.0 J 28.6 of 0.0 


4.3 7.4 9.9 
(10/10/40) 


Averages........... 2.5 5.8 11.1 ° 0.6 





(b) Surface Area 10 to 20 
2.6 0.0 15.6 0.0 
(7/3/41) 
0.0 0.0 0.0 0.0 
9.1 pars 2.6 3.9 
0.0 0.0 43.0 2 0.0 
2.6 0.0 16.9 . 0.0 
3.9 7.8 7.8 4 0.0 
7.8 14.3 3.9 
11.7 9.1 : 18.2 
2.6 32.5 2.6 
0.0 §.2 
0.0 1.3 

(10/14/40) 
11/18/40) 
2.5 
0.0 
39.0 
5.2 5.2 


bo 
& 


~ ~9 ww 
ro) 


on~ 


Averages : 8.4 17.6 : 5.3 


(c) Surface Area 20 to 30 


26.0 26.0 18.2 
0.0 24.8 27.4 
0.0 16.9 18.2 
0.0 0.0 16.9 

22.0 29.9 28.6 
0.0 57.1 


27.7 








TaBLE 2.—Milligrams of Galactose per Hundred Cubic Centimeters *—Continued 








(d) Surface Area 30 to 40 


Serial Surface 5 15 30 _ 60 120 
No. Area Minutes Minutes Minutes Minutes Minutes 
31.94 0.0 0.0 20.8 50.7 17.4 
32.83 0.0 10.0 29.0 39.0 25.0 
33.88 0.0 3.9 23.4 62.5 0.0 
34.73 11.7 14.3 57.0 0.0 
39.86 16.6 28.6 54. 8.0 
(3/6/41) 
39.37 18.2 23.4 13.0 
(12/8/41) 
39.73 6.5 7.8 23. 52. 30.0 


AVETAGECS... 2.22220. 7.4 12.5 26.3 - 3. 13.3 


(e) Surface Area 40 to 50 
41.32 12.8 15.6 17.1 
42.09 0.0 24.7 46.8 
44.04 16.9 28.6 46.8 
45.06 24.7 36.4 28.6 
49.30 2.6 31.2 39.0 


Averages 27.4 35.6 


(f) Surface Area Over 50 

54.59 0.0 15.6 61.0 es 

(1/9/41) 
0.0 

(8/14/41) 
16.9 

(5/9/42) 
69.34 0.0 . 3 3.8 42.9 

111.48 


63.60 19.5 5 
50.79 39.0 


91.0 

(2/3/41) 
0 

(12/8/41) 


143.93 Sane 39. 104.0 ‘ 111.0 
(3/13/41) 


37.7 
(4/25/42) 


122.00 


102.77 16.9 Rs 91.0 


AVETERM a 655. 000 18.9 52.4 80.9 60.5 





* In a few instances, in which two galactose tolerance tests with different results were car- 
ried out on two different occasions, the order of the increasing surface areas is sometimes 
interrupted. 

t Serial no. 14 is reported twice (in table 2a and 2b) because of two different surface areas 
(9.61 and 10.73) on two different occasions. 


response to endocrine treatment, even though it is true that in many 
cases the descent would have occurred spontaneously during puberty. 

If one uses the term “Frohlich-type” one should remember that 
this term originally had an entirely different significance: Frdéhlich in 
1901 had in mind that the pituitary gland can be involved without leading 
to acromegaly (Bruch*). It is better to speak.of a “Frohlich-like” 
syndrome, characterized by tall stature, obesity, girdle fat, normal or 
even precipitated sexual development, sometimes cryptorchidism, occa- 
sionally a low, occasionally a normal and even a high basal metabolic 
rate and often a flat dextrose tolerance curve. 


6. Bruch, H.: Frohlich Syndrome: Report of Original Case, Am. J. Dis. 
Child. 58:1282 (Dec.) 1939. 





TasBLe 3.—Milligrams of Total Sugar per Hundred Cubic Centimeters 








(a) Surface Area 0 to 10 


5 "15 30 60 120 
F Minutes Minutes Minutes Minutes Minutes 


124 124 139 181 117 119 
(10/20/41) 
101 

(5/2/42) 
112 119 111 115 103 
99 ove 91 
83 ove 97 81 

117 121 


113 123 118 108 


115 
(2/20/41) 
99 


(12/1/41) 
98 3 129 98 
101 146 96 96 
106 101 111 104 
93 95 90 92 
119 137 114 110 


104 , 103 


101 126 136 121 
144 100 


Averages... 106 122 : 102 


(b) Surface Area 10 to 20 

111 115 104 
92 118 117 oe 94 
106 Pore 104 104 
107 115 94 
138 141 106 
112 114 93 
110 102 99 
81 79 80 87 
139 119 
ll4 76 


~ 
‘ 


88 
(10/14/40) 


112 
(11/18/40) 
92 
104 
98 92 96 


Averages... 110 119 


(c) Surface Area 20 to 30 


29 100 108 96 
30 90 115 122 133 
31 105 111 129 118 
32 119 117 117 
33 107 118 118 
34 118 127 


Averages... 106 








TapLe 3.—Milligrams of Total Sugar per Hundred Cubic Centimeters—C ontinued 








(d) Surface Area 30 to 40 
5 15 30 60 120 
Minutes Minutes Minutes Minutes Minutes 
132 132 154 154 134 
140 133 140 131 116 
113 122 119 139 110 
142 139 108 
135 hen 140 124 
(3/6/41) 
78 
(12/8/41) 
127 ; 129 


114 


Averages... 25 129 38 3 114 


Surface Area 40 to 50 
116 118 
116 180 
112 
154 


Averages... 


) Surface Area Over 50 


159 58 109 
(1/9/41) 
102 
(8/14/41) 
112 
(5/9/42) 
95 
(7/24/41) 


ss 
(12/3/41) 


157 
(2/3/41) 
123 
(12/18/41) 
172 


(3/13/41) 
119 


(4/25/42) 
Averages... 


One case of alopecia areata is included in this study because of the 
question whether or not there is some relation between this ailment and 
the pituitary gland. There are many reasons against such an interpreta- 
tion. The case of hepatomegaly was studied because of the question 
of glycogenosis, but this was not proved. The child whose condition 
was classified under the heading gigantism has to be considered simply 
as having a plus variation of growth in height. Her condition is probably 
better interpreted as a prolongation of a physiologic period of develop- 
ment than as an equivalent of acromegaly of the growing organism. 

Finally 2 patients with definite pituitary dwarfism and 1 for whom 
this diagnosis was questionable were subjected to the galactose tolerance 
test. 
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The results of the galactose tolerance tests are shown in table 2, 
che results of the determinations of the total sugar in table 3 and the 
results of the differences between the total sugar and the galactose, 
indicating the dextrose proper in the blood, in table 4. 


TasL_E 4.—Milligrams of Dextrose (Total Sugar Minus Galactose) per Hundred 
Cubic Centimeters 








(a) Surface Area 0 to 10 


15 


5 30 60 120 
Minutes Minutes Minutes Minutes 


Total sugar 113.0 122.0 120.0 102.0 
Galactose 2.5 5.8 11,1 J 0.6 


Difference 110.5 116.2 108.9 101.4 
(Dextrose proper) 


(b) Surface Area 10 to 20 


Total sugar 118.0 119.0 
Galactose : 8.4 17.6 


Difference 109.6 101.4 
(Dextrose proper) 


(c) Surface Area 20 to 30 


Total sugar 121.0 122.0 
Galactose........... J 21.5 27.7 


Difference 99.5 94.3 
(Dextrose proper) 


(d) Surface Area 30 to 40 


Total sugar 5. 129.0 133.0 
Galactose 7.4 12.5 26.3 


Difference d 116.5 106.7 
(Dextrose proper) 


(e) Surface Area 40 to 50 


Total sugar . 127.0 145.0 
Galactose . 27.4 35.6 


Difference . 99.6 109.4 
(Dextrose proper) 


(f) Surface Area Over 50 
Total sugar . 159.0 159.0 
Galactose........... * 52.4 80.9 


Difference 2. 106.6 78.1 
(Dextrose proper) 





These tables are self explanatory. It is necessary to emphasize only 
a few points: the five minute specimen, the peak of the curve and the 
one hundred and twenty minute specimen. The five minute specimen 
sometimes contains a fairly considerable amount of galactose, in contrast 
to the results in the normal control group of Althausen and co-workers.’ 
These authors observed galactose in the five minute specimens (up to 
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4 mg. per hundred cubic centimeters) of only 2 normal persons; on 
the other hand, most of their patients with hyperthyroidism had some 
galactose in the five minute specimen of blood. In one half of the 
cases the amount was between 9 and 20 mg. per hundred cubic centi- 
meters. The present series of patients is not a uniform group and 
must be considered as selected material from the endocrine point of 
view. Thirty of the 49—that is, more than half—had galactose in their 
five minute specimens. This abnormal behavior may be explained by 
the fact that these subjects had endocrinopathies. Since no persons with 
hyperthyroidism are included in this study, the presence of galactose 
in a five minute specimen is not specific evidence of hyperthyroidism. 
The range in the amount of galactose in the five minute specimen was 
between 2.6 and 39 mg. per hundred cubic centimeters. The latter 
value was found for a boy with cryptorchidism and stunted stature. 
A comparison of the averages of the five minute specimens in the six 
subdivisions of table 2, i. e., in the order of increasing surface areas, 
shows the lowest average (2.5 mg. per hundred cubic centimeters) in 
group 0 to 10 and the two highest averages (11.4 and 18.9 mg. per 
hundred cubic centimeters) in the two groups 40 to 50 and over 50, 
which means that the larger the surface area of the curve the faster the 
entrance of the galactose into the blood stream. The groups 10 to 20, 
20 to 30 and 30 to 40 are in between with regard to the galactose 
values in the five minute specimens, but without direct proportionality. 
The values are rather close to each other. One has to take into account 
that the number of subjects is relatively small. 


The next question concerns the peaks of the individual curves, the 
height as well as the time at which the peak is reached. The range of 
the peaks lies between 0 and 164 mg. per hundred cubic centimeters. 
Two patients with hypogonadism (no. 1, a girl, and no. 5, a boy, with 
obesity) had no galactose in the blood on one occasion. There were 
2 curves with peaks of 164 mg. per hundred cubic centimeters: one 
was that of a subject with definite pituitary dwarfism and the other 
that of a child who questionably, but very probably, had the same 
disorder. In 2 instances the peak .was reached in five minutes, in 8 in 
fifteen minutes, in 16 in thirty minutes, in 26 in sixty minutes and in 
4 in one hundred and twenty minutes. So in about half of the total 
number of 58 tests carried out the peak was reached in sixty minutes. 
Within the surface area group 0 to 10 the peak was reached once in five 
minutes, 6 times in fifteen minutes, 7 times in thirty minutes 
and in no instance in sixty minutes. Within the group 10 to 20 the 
peak was reached in no instance in five or fifteen minutes, in 6 instances 
in thirty minutes, in 8 instances in sixty minutes and in 2 instances 
in one hundred and twenty minutes. Within the group 20 to 30 the 
peak was reached in 1 instance in five minutes, in 1 instance in fif- 
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teen minutes, in 2 instances in thirty minutes, in 1 instance in sixty 
minutes and in 1 in one hundred and twenty minutes. Within the group 
30 to 40 the peak was reached in sixty minutes in all 7 instances. In 
the group 40 to 50 the peak was reached 4 times in sixty minutes and 
once in one hundred and twenty minutes. In the last group, with the 
surface area over 50, the peak was reached once in fifteen minutes, once 
in thirty minutes and 6 times in sixty minutes. The curve remained 
somewhat elevated for a considerable length of time for many subjects 
for whom the peak was reached in a comparatively short time. The rela- 
tion between the surface area and the time at which the peak is reached 
leads one to the conclusion that the peak is reached in most instances at an 
earlier time in the curves with low surface areas. In the group with 
the area 0 to 10 in no case was this peak reached in sixty minutes ; the 
reaction was practically over after thirty minutes. The peak was reached 
in practically all the tests with the larger surface areas (from 30 upward) 
only after sixty minutes. That means that the more galactose present 
in the blood stream, the longer it takes before the metabolization of 
this sugar is completed. In the median area, between 20 and 30, the 
distribution of the 6 curves is almost equal, with the peak in 1 case 
in five minutes, in 1 in fifteen minutes, in 2 in thirty minutes, in | 
in sixty minutes and in 1 in one hundred and twenty minutes. 


The one hundred and twenty minute specimens are the next to be 
discussed. Galactose was found 27 times in 49 tests, in some rare 
instances in large amounts. Althausen and co-workers,’ on the other 
hand, found no galactose as a rule, and only exceptionally small amounts 
in both their normal control subjects and subjects with hyperthyroid- 
ism. The amounts in the present series varied from 0 to 111 mg. per 
hundred cubic centimeters. The latter figure occurred in only 1 instance. 
In the majority of the positive results the values were between 0 and 20 
mg. per hundred cubic centimeters. The exact relationship between the 
galactose-containing specimens at two hours and the different surface 
areas is as follows: In the surface area group 0 to 10, only 1 specimen 
of 13 examined showed galactose; in the group 10 to 20, 7 values were 
between 0 and 10 mg. per hundred cubic centimeters, 1 between 10 and 
20 mg. and 1 between 30 and 40 mg. (9 galactose-containing specimens 
among 15 specimens examined). In the surface area group 20 to 30, 2 
values were between 0 and 10 mg. per hundred cubic centimeters, 
2 between 10 and 20 mg. and 1 between 30 and 40 mg. (5 of 6 specimens 
examined contained galactose). In the surface area group 30 to 40, 2 
values were between 10 and 20 mg. per hundred cubic centimeters and 2 
between 20 and 30 mg. (4 galactose-containing specimens among 6 
examined). In the surface area group 40 to 50, 3 values were between 10 
and 20 mg. per hundred cubic centimeters and 1 between 40 and 50 mg. (4 
galactose-containing specimens among 5 examined). In the surface area 
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group above 50, 1 value was between 10 and 20 mg. per hundred cubic 
centimeters, 1 between 40 and 50 mg., 1 between 90 and 100 mg. and 1 
over 100 mg. (4 galactose-containing specimens among 4 examined). 

The averages of the two hour specimens amounted to 0.6 mg. per 
hundred cubic centimeters for the surface area group 0 to 10, to 5.3 
mg. for the group 10 to 20, to 13.5 mg. for the group 20 to 30, to 
13.3. mg. for the group 30 to 40, to 19.0 mg. for the group 40 to 50 
and to 60.5 mg. for the group above 50. 

Just as the peak was reached in curves with the higher surface 
areas at a later time than in those with the low surface areas, galactose 
was found to be present after two hours in the blood of children whose 
curves had large surface areas. There is in the material a definite 
tendency to a delayed disappearance of the galactose from the blood 
with increasing surface area. This result is obviously due to the spe- 
cific character of the subjects selected for this study. 

Three hour specimens were tested for galactose seventeen times. 
Eleven times none was found; in case 33 the concentration amounted 
to 5.2 mg. per hundred cubic centimeters, in case 40 to 23.4 mg., in 
case 29 to 11.7 mg., in case 16 to 6.5 mg., in case 48 to 9.1 mg. and in case 
42 to 14.3 mg. The two highest values (14.3 and 23.4 mg. per hun- 
dred cubic centimeters) were both observed in patients whose galactose 
tolerance curves had larger surface areas (42.09 and 39.73). Unfor- 
tunately, the three hour specimen was tested only once for patients 
whose galactose tolerance curves enclosed surface areas above 50. In 
this instance the galactose content was only 9.1 mg. per hundred cubic 
centimeters (case 48). As mentioned before, the three hour specimen 
is not of great importance. 

The three determining factors: of a tolerance curve are: the height 
of the peak, the time at which this is reached and the rapidity of the 
return to normal, The first has the appearance of being the most 
important because it is so striking. However, since it represents only 
a momentary level, it is of less importance than the other two factors, 
which are time factors. All three are included in the surface area of 
the curve. Taking into account the complexity of the processes during 
the two hours of the experiment, the use of the surface area seems to be 
superior to the use of the height of the peak. Curves with low peaks 
occasionally have high surface areas and curves with high peaks low 
surface areas. The following cases illustrate this fact: In case 11 
the curve has a peak of 22.1 mg. per hundred cubic centimeters and a 
surface area of only 6.25, in contrast to case 19, in which there is 
the same peak, of 22.1 mg., but a surface area of 12.7, or to case 23, 
again with the peak of 22.1 mg. but a surface area of 15.60. Another 
striking comparison is seen in cases 34 and 40, the first with a peak 
of 57.1 mg. per hundred cubic centimeters and a surface area of 28.17 
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and the latter with a peak of only 52.0 mg. but with a surface area of 
39.73. On the whole, it is evident that with increasing height of 
peaks the surface areas must increase. 

The mean values of the surface areas of the galactose tolerance 
curves of this selected group of subjects are between 20 and 30. The 
high values are rare and outstanding and, as will be shown later, are 
of some diagnostic importance. More than half of the curves show 
low values (below 20) and a few extremely low values. The extremely 
low values are, like the high ones, of diagnostic importance. The 
distribution of the curves according to surface areas is as follows: 


30 60 
Time in Minutes 


Chart 3.—Ideal total sugar tolerance curves, plotted from the averages. The 
order within each of the six surface areas is the same as that of the galactose 
tolerance curves in chart 2. 


13 between 0 to 10, 15 between 10 and 20, 6 between 20 and 30, 6 
between 30 and 40, 5 between 40 and 50 and 4 over 50.' 

The results shown in tables 3 and 4 and charts 3 and 4 need little 
comment. Table 3 contains the values for total sugar of the individual 
subjects, arranged in the order of increasing surface areas of the galac- 
tose curves.* The averages of these individual values are calculated 


7. Pollak and Selinger 5 considered surface area values of 42, 66, 74, 84, 88 
and 124 as extremely high. Their subjects were entirely different from ours. 

8. The results of tests on the three hour specimens are not included because 
of their minor importance in the problem. 
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as in table 2 and plotted in chart 3. They represent, therefore, the ideal 
curves for the total sugar. The curves for the surface areas 0 to 10, 
10 to 20 and 20 to 30 lie close together. They are the lowest ones and 
are flat. The first of these three curves reached its peak at fifteen 
minutes; the two others, at thirty minutes. The two curves for the 
surface areas 30 to 40 and 40 to 50 are also similar but differ in one 
point, that is, in the time at which the peak is reached. The former 
has its peak in sixty minutes; the latter, in thirty minutes. Whether 
or not that is of any significance is difficult to say. The curve for the 
surface area over 50 is outstanding. The peak is high and is reached 
in sixty minutes. Most of the sugar present in the blood is galactose, 
as is seen from table 2 f and chart 2. 

It is interesting to compare the results of this study with those 
from the literature. Kahler and Machold® examined the behavior 
of the blood sugar following the intake of 40 Gm. of galactose. Accord- 
ing to their investigations on 29 persons suffering from various diseases 
(exophthalmic goiter and renal diseases are not included in this group), 
there was in no case a greater difference than 30 mg. per hundred 
cubic centimeters between the values for the fasting and for the sixty 
minute specimen. Four of 8 patients with exophthalmic goiter had a 
rise in the fasting blood sugar of 80 mg. per hundred cubic centimeters. 
Ten of the 16 patients with renal disease had an increase of 80 mg. 
per hundred cubic centimeters, and some patients had twice the fasting 
value. 

The rise of the total blood sugar in this series amounted to 16 mg. 
per hundred cubic centimeters in the subjects whose curves had a sur- 
face area of 0 to 10, to 17 mg. in the group 10 to 20, to 16 mg. in the 
group 20 to 30, to 35 mg. in the group 30 to 40, to 46 mg. in the 
group 40 to 50 and to 70 mg. in the group above 50. The increases 
of the total sugar in more than half of these subjects (34 of 49) are 
somewhat lower than in the cases of Kahler and Machold.® The differ- 
ences in the results are explained by the facts (1) that Kahler and 
Machold used the old micromethod of Bang, (2) that the subjects in 
the present investigation were selected and (3) that Kahler and 
Machold did not determine the level of galactose in the blood. The 
figures of Pollak and Selinger*® are more nearly comparable. They 
used the same method for determination of sugar as that used in this 
study and determined total sugar and galactose in each specimen. Their 
procedure differed in one point only: The fermentation was carried 
out during a different phase of the process, that is in the blood—zinc 
sulfate-sodium hydroxide mixture and not in the unaltered blood. They 
studied the assimilation of galactose in disease of the liver and found 


9. Kahler, H., and Machold, K.: Wien. klin. Wchnschr. 35:414, 1922. 
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the highest values in cases of damage to the parenchyma, as in catarrhal 
jaundice and atrophic cirrhosis. They noticed great differences in 
height as well as in duration of the galactosemia, even in control sub- 
jects. These authors considered that the varying behavior of the dex- 
trose proper is the result of two impulses exerted by the galactose: 
one “glucopressor” (stimulating the glucosecretion of the liver) and 
one “glucodepressor” (inhibiting the glucosecretion of the liver). These 
authors also studied the assimilation of galactose in diabetic patients." 
One of the most striking observations was the high galactose tolerance 
in some persons with severe diabetes. In their first paper they showed 
a pharmacologic method of separating the neurohormonal share of the 
blood galactose from the hepatocellular share by the use of ergotamine 
and atropine. They found in 16 control subjects with normal hepatic 
function an irregular behavior of the dextrose proper in the blood. 
The dextrose curves of a few of the patients were depressed to low 
hypoglycemic values, usually without a preceding increase. The depres- 
sion reached its lowest point sometimes in one hour, sometimes in two. 
Results similar to those of Pollak and Selinger were observed in the 
present material only in the patients with surface areas of their galactose 
tolerance curves of 40 to 50 and over 50. It is probable that this 
phenomenon is the result of the neurohormonal component in the action 
of galactose. 


The advantages of determining the galactose and the total sugar 
tolerance over determining the total sugar tolerance alone or the dex- 
trose tolerance will be discussed later. 


The variations in the amount of dextrose proper are shown in table 
4 and chart 4. The curves represent the averages derived from the 
entire series of curves for total sugar tolerance and galactose tolerance, 
which are arranged according to the increasing surface areas of the 
galactose curves. Chart 4 is therefore entirely comparable with charts 
2 and 3 and reveals the reverse picture of chart 2. The one is, so to 
speak, the complementary chart to the other. Attention should be 
called again to the hypoglycemic values of the two curves corresponding 
to surface areas 40 to 50 and over 50. Only the highest degrees 
of galactosemia seem to exert a strong neurohormonal influence on the 
dextrose present in the blood. 

The individual results will be presented in order to evaluate the 
clinical importance of this test. Does the location of individual surface 
areas in the arrangement of increasing surfaces aid in the diagnoses, 
and is there any uniformity in the position of the surface area with 
reference to the disease entity? Table 5 shows the distribution of the 
individual patients under the different diagnoses according to the increas- 
ing surface areas of the galactose tolerance curves. 


10. Pollak, L., and Selinger, A.: Ztschr. f. klin. Med. 135:46, 1923. 
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Surface areas of 20 to 40 are taken as the mean values of this 
selected group of subjects, 0 to 10 as extremely low, 10 to 20 as low, 
40 to 50 as definitely increased and above 50 as extremely high. Only 
patients with hypogonadism have abnormally flat galactose tolerance 
curves, and only pituitary dwarfs have abnormally high ones. Obesity 
with its three subdivisions occurs in all groups up to 50. Most of 
the persons with obesity are classified under the heading “constitu- 
tional obesity.” There is only 1 for whom the diagnosis was simple 
exogenic obesity (in the group 10 to 20). But, as mentioned before, 
the borderline between this type of obesity and the constitutional form 
is sometimes difficult to draw. Five of the 6 patients examined whose 
galactose tolerance curves had surface areas of 20 to 30 had consti- 


60 
Time in Minutes 

Chart 4.—Ideal curves of dextrose proper, plotted from the averages. Each 
+ represents the difference between total sugar and galactose, taken from tables 
3 and 2. (The curves do not start at 0 minutes. The differences between the 
fasting total sugar values and the values for the unfermentable fraction in the 
fasting blood are not consistent with the differences between total sugar and 
galactose at five, fifteen and thirty minutes and one and two hours. The average 
of the unfermentable fraction in the fasting blood amounted to 53.1 mg. per 
hundred cubic centimeters in these experiments.) 


tutional obesity. Amenorrhea and irregularities of menstruation occur- 
ring soon after the menarche were present in subjects in all subdivisions. 

Two patients (cases 1 and 5) were found to have no galactose at 
all in the blood during the galactose tolerance test. These were a 
girl who was sexually completely undeveloped at 14% years and a boy 
with obesity and hypogonadism. Althausen and co-workers‘ men- 
tioned a similar behavior in 1 patient with postoperative myxedema. 
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The 2 patients of this series had no signs of hypothyroidism. The girl 
was 7% inches (19 cm.) under her expected height. Her basal meta- 
bolic rate was +9 per cent. On roentgen examination her osseous 
age was consistent with her chronologic age. The uterus was not pal- 
pable on rectal examination. After treatment with diethylstilbestrol 
and chorionic gonadotropin her galactose tolerance test revealed a 
small amout of galactose. Clinically she showed beginning develop- 
ment of the breasts at the time of the second test. Another girl 
(case 12) belongs in the same group of patients clinically. The boy 
(case'5) had a “Frohlich-like” type of obesity with a basal metabolic 
rate of —25 per cent. He was treated with chorionic gonadotropin 
and thyroid and showed a small amount of galactose in his blood at 
a second determination, ten months after the one that had given a com- 
pletely negative result. It seems to be the hypogonadism which leads 
to flattening of the galactose tolerance curve. 

The highest peaks of the galactose tolerance curves were seen in 
the curves for 2 boys (cases 48 and 49). In both instances the peaks 
represented a level of 164 mg. The first patient (case 48) was a 
classic example of a pituitary dwarf; the second (case 49) must 
also be classified under this heading, although the picture was less 
typical. One girl of 1414 years (case 47) also showed high values; 
she, too, revealed the full-blown picture of pituitary dwarfism. The 
fourth subject (case 46) with a strikingly high galactose tolerance 
curve was a boy of 10 years with cryptorchidism. He was of small 
stature and had a basal metabolic rate of —12 and —16 per cent but 
did not show any other striking signs of hypopituitarism. It is excep- 
tional for the galactose tolerance curve of a person with cryptorchidism 
to show this behavior. Although the number of cases of cryptorchidism 
included in this study is small, one is inclined to attribute the high peak 
for this boy (case 46) to a lowered function of the pituitary gland. 

Two subjects (cases 48 and 47) with high galactose tolerance curves 
were entirely undeveloped sexually, just as were the 2 patients with 
hypogonadism previously described («ases 1 and 12) ; nevertheless the 
blood of 1 of the 2 patients (case 1) showed little or no galactose 
throughout two tests. The highest value (164 mg. per hundred cubic 
centimeters) was observed in the blood of a pituitary dwarf (case 48). 
It cannot be the failure of sexual development in itself which exerts 
the decisive influence on the character of the curve. It may be that 
primary hypogonadism with a harmonic function of the pituitary gland 
leads to flat curves and primary hypopituitarism to high curves and 
that hypogonadism is accompanied by an increased and hypopituitarism 
by a decreased tolerance for galactose. This question can be decided 
only by further studies of the hormonal picture. 








TABLE 6.—Results of Dextrose Tolerance Tesis (Milligrams Dextrose per 
Hundred Cubic Centimeters) 
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TABLE 6.—Results of Dextrose Tolerance Tests (Milligrams Dextrose 


per Hundred Cubic Centimeters) 
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Another sugar tolerance test, with dextrose, as has been previously 
mentioned, was carried out on most of the subjects. The individual 
curves arranged in the six subdivisions according to the increasing sur- 
face areas of the galactose tolerance curves are given in table 6. At the 
end of each subdivision the averages are computed. Unfortunately, in 
a few cases half-hour specimens were not taken. Chart 5 shows the 
computed averages of each subdivision. All curves are definitely flat 
except those in subdivision f (surface area above 50). The dextrose’ 
tolerance and the galactose tolerance curves are not always parallel 
but occasionally show a few discrepancies. One patient (case 18), 
for instance, had on two occasions a relatively high value for dextrose 
tolerance (165 and 200 mg. per hundred cubic centimeters in one hour), 
while his values for galactose were comparatively low (19.5 mg. per 
hundred cubic centimeters in one hour; surface area 12.77). Another 
patient (case 46) had a rather flat dextrose tolerance curve (117 mg. 
per hundred cubic centimeters in one hour), while his galactose toler- 
ance curve showed a high peak, up to 92 mg. per hundred cubic centi- 
meters in one hour on one occasion. Both the dextrose tolerance and 
the galactose tolerance tests showed high values for the other 3 patients 
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with curves enclosing a surface area above 50 (cases 48, 49, and 47). 
The two groups of patients with galactose tolerance curves of surface 
areas 20 to 30 and 30 to 40, which are considered as the median values, 
had flat dextrose tolerance curves. There are a great many strikingly 
high galactose peaks for persons in these two groups, lying definitely 
above the average for normal persons. The discrepancies between thie 
results of dextrose tolerance tests and those of galactose tolerance 
tests are particularly noticeable in the surface area group 40 to 50. 
All subjects except 1 (case 45: dextrose tolerance peak 183 mg. per 
hundred cubic centimeters and galactose peak 68.9 mg.) had flat dex- 
trose tolerance curves but high galactose tolerance curves. There is 
therefore a definite difference in the response of the organism to these 
two sugars. Although the rate of absorption is the same for the two, 
the formation of glycogen is considered to be different. Galactose is 
a peculiar sugar from the point of view of physiology and pathology. 

The galactose tolerance test in this series of cases seems to have a 
greater diagnostic value than the dextrose tolerance test. Further 
studies, particularly in conjunction with determination of the sex hor- 
mones, will shed more light on the significance of this test. Recently 
a comprehensive review was made by Fraser, Albright and Smith ™ 
dealing with the value of the dextrose tolerance tests, the insulin toler- 
ance test, and the dextrose-insulin tolerance test in the diagnosis of 
endocrinologic disorders of dextrose metabolism. These authors came 
to the conclusion that certain endocrinopathies, such as panhypopitui- 
tarism and primary hypothyroidism, can be distinguished by the proper 
use of these tests. If the galactose tolerance test proves to be of 
assistance in the differential diagnosis between pituitary dwarfism and 
hypogonadism, it will contribute to the investigation of the finer shades 
of the carbohydrate metabolism and widen the knowledge in this field, 
which i: closely related to endocrinologic disorders. 

























SUMMARY AND CONCLUSIONS 





The galactose tolerance test was carried out on children with various 
forms of endocrinopathies, most of which are generally considered to 
be associated with a lowered pituitary function. 

The technic was the same as that outlined in the study of Althausen, 
Lockhart and Soley. 

The surface areas bounded by the galactose tolerance curve and 
the X axis were used for arranging and classifying the subjects. This 
surface area is computed from the formulas for calculating the areas of 
triangles and trapezoids. There are six subdivisions in the total group 


11. Fraser, R.; Albright, F., and Smith, P. H.: J. Clin. Endocrinol. 1:297, 
1941, 
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of curves: surface areas 0 to 10, 10 to 20, 20 to 30, 30 to 40, 40 to 50 
and above 50. The use of surface area is superior to the simple recording 
of the curves according to the height of the peak, including as it does 
the total time of assimilation. 

The conditions of the 49 subjects examined were classified under 
the following headings: hypogonadism, obesity (with the three sub- 
divisions exogenic, constitutional and “Frodhlich-like”), cryptorchidism 
(with or without endocrine features), transitory infantilism, amenor- 
rhea and irregularities of menstruation, acne occurring during puberty, 
alopecia areata, gigantism, pituitary dwarfism and hepatomegaly of 
unknown cause. 

Galactose (2.6 to 39.0 mg. per hundred cubic centimeters) was 
found in the five minute specimens of blood from 30 of the 49 subjects. 
The more rapid the entrance of the galactose into the blood stream, 
the higher is the peak of the curve. 

The range of the peaks lies between 0 and 164 mg. per hundred 
cubic centimeters. In 2 instances the peak was reached in five minutes, 
in 8 in fifteen minutes, in 16 in thirty minutes, in 26 in sixty minutes 
and in 4 in one hundred and twenty minutes. The peak was reached 
only after sixty minutes in practically all curves with a surface area 
of over 30; hence the greater the amount of galactose present in the 
blood stream, the longer will be the time required for its complete 
metabolization. 

Galactose (2.5 mg. to 111 mg. per hundred cubic centimeters) was 
found in the two hour specimens of 27 of 49 subjects. The curves of 
these 27 subjects had large surface areas. 

The rise of the total sugar (dextrose plus galactose) above the 
fasting level amounted to 16 mg. per hundred cubic centimeters in the 
patients with surface areas of galactose tolerance curves of O to 10, to 
17 mg. in those with areas of 10 to 20, to 16 mg. in those with areas 
of 20 to 30, to 35 mg. in those with areas of 30 to 40, to 46 mg. in those 
with areas of 40 to 50 and to 70 mg. in those with areas above 50. The 
difference between total sugar and galactose represents the dextrose 
proper present in the blood during the test. 

The dextrose proper present in the blood during the period of 
galactosemia had hypoglycemic values only in subjects with definitely 
high galactose tolerance curves (surface areas 40 to 50 and over 50). 
This phenomenon is considered as the neurohormonal component in the 
action of galactose. 

Abnormally flat galactose tolerance curves were obtained only for 
patients with hypogonadism and abnormally high curves only for 
pituitary dwarfs. All the other curves are in between the two extremes. 

The galactose tolerance test proved to be of more value for this 
series of patients than the dextrose tolerance test. 














INDEPENDENCE OF SERUM CHOLESTEROL FROM 
EXOGENOUS CHOLESTEROL IN INFANTS 
AND IN CHILDREN 


WALTER HEYMANN, M.D. 
AND 


FRANK RACK, M.D. 
CLEVELAND 


In reading the literature on cholesterol metabolism one is confronted 
with the most contradictory results. To a great extent this confusion 
is due to two circumstances: (1) the use of different species of animals 
in the investigations and (2) the inadequacy of the methods used. The 
latter should no longer be a source of difficulty, because accurate methods 
for the detection of cholesterol in tissues as well as in blood are now 
available. Confusion due to the first point can also be eliminated easily 
if consideration is given to the fact that results obtained for one animal 
do not necessarily hold true for an animal of a different species. 

So far as the cholesterol metabolism of human beings is concerned, 
only a few essential facts have been established. Gamble and Blackfan * 
found consistently negative balances in infants, and they consequently 
concluded that infants can synthesize cholesterol. This important finding 
was later confirmed by Beumer.? Synthesis of cholesterol has also been 
assumed to occur in adults,’ but it is believed to be less intensive than 
in infants. 

As far as is known, the intestinal absorption of cholesterol in human 
beings has not yet been proved. Reports in the literature on this ques- 
tion are confusing. Some authors* have claimed that cholesterol is 
absorbed, whereas Beumer ° stated that it is not absorbed at all in infants. 


From the Babies and Childrens Hospital, and the Department of Pediatrics, 
School of Medicine, Western Reserve University. 

1. Gamble, J. L.. and Blackfan, K. D.: Evidence Indicating a Synthesis of 
Cholesterol by Infants, J. Biol. Chem. 42:401 (July) 1920. 

2. Beumer, H.: Ueber Cholesterin-Bilanz und Cholesterin-Ansatz, Ztschr. f. 
d. ges. exper. Med. 35:328, 1923. 

3. Thannhauser, S. J.: Ueber den Cholesterinstoffwechsel, Deutsches Arch. f. 
klin. Med. 141:290, 1923. 

4. (a) Verzar, F., and McDougall, E. J.: Absorption from the Intestine, 
London, Longmans, Green & Co., 1936, p. 212. (b) Thannhauser, S. J., and 
Magendantz, H.: The Different Clinical Groups of Xanthomatous Diseases: A 
Clinical Physiological Study of Twenty-Two Cases, Ann. Int. Med. 11:1662 
(March) 1932. (c) Thannhauser.® 

5. Beumer, H.: Zur Kenntnis des Cholesterinstoffwechsels, Klin. Wehnschr. 
6:1749 (Sept. 10) 1927. 
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We have tried to approach the questions of absorption of cholesterol 
and of ability of exogenous cholesterol to influence serum cholesterol 
in different ways. First we studied the response of the cholesterol level 
in blood serum to single and repeated administrations of cholesterol in 
infants, children and a few adults fed a normal diet and in children who 
for ten weeks were fed a diet devoid of animal sterols. We then tried 
to determine how much of the cholesterol fed in addition to the diet 
could be recovered in the feces. These experiments finally raised the 
question whether unrecovered cholesterol might be accounted for by 
intestinal absorption or, possibly, by bacterial destruction. 


METHODS 


We determined the content of cholesterol in blood serum by the micromethod 
of Schoenheimer and Sperry, modified by Fitz* for a colorimeter and adapted by 
us for a photoelectric colorimeter. 

For the determination of cholesterol in feces ® we applied the Windaus ® method. 
To 10 Gm. of dried pulverized stool we added 50 cc. of water, 15 Gm. of sodium 
hydroxide and 250 cc. of 96 per cent alcohol. This solution was hydrolyzed on the 
steam bath with a reflux condenser for two hours and filtered into a 500 cc. mea- 
suring flask; 96 per cent alcohol was used for the quantitative transfer and for 
filling up to the mark; 250 cc. of this filtrate was evaporated down to 25 cc. on 
the steam bath. The residue was extracted five times with ether in Majonnier 
flasks. The ether extract was washed with water until the wash water was neutral ; 
the ether was then evaporated over steam. This residue was dissolved in 100 cc. of 
96 per cent alcohol; 12.4 cc. of water was added, so that an 80 per cent alcoholic 
solution resulted, in which the digitonin precipitation was performed. From 10 to 
30 cc. of a 1 per cent solution of digitonin in 80 per cent alcohol was added, the 
quantity varying according to the amount of cholesterol expected. The precipitate 
was allowed to stand over night at room temperature. It was then filtered through 
Gooch crucibles, washed with alcohol and ether, dried and weighed. 

The-same method was used to determine the content of cholesterol in the experi- 
ments in which cholesterol sol was incubated with stool bacilli. 


PROCEDURES 


Cholesterol was given by mouth, either as a 5 per cent solution in warm cotton- 
seed oil or olive oil or suspended in varying amounts in an eggnog consisting of 
milk, egg yolk, sugar and vanilla. The cholesterol preparation was administered 
either with or without bile and bile salts.'° 


6. Schoenheimer, R., and Sperry, W. M.: A Micromethod for the Determina- 
tion of Free and Combined Cholesterol, J. Biol. Chem. 106:745 (Sept.) 1934. 

7. Fitz, F.: The Application to the Colorimeter of the Schoenheimer and 
Sperry Method for the Determination of Total and Free Cholesterol, J. Biol. Chem. 
109:523 (May) 1935. 

8. The late Dr. R. Schoenheimer helped us to eliminate difficulties of method. 

9. Windaus, A.: Ueber die quantitative Bestimmung des Cholesterins und 
der Cholesterinester in einigen normalen und pathologischen Nieren, Ztschr. f. 
physiol. Chem. 65:110 (March 21) 1910. 

10. Bilein (Abbott), desicol (Parke, Davis) and ox bile extract U. S. P. 
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Cholesterol Tolerance Tests—These tests were made on 2 infants, 8 children 
and 2 adults. Cholesterol was given during fasting, except to 1 child 7 years old, ina 
single dose which varied from 0.07 to 0.67 Gm. per Kilogram of body weight. 
Capsules containing bile and bile salts were given simultaneously with the choles- 
terol in 4 instances in order to facilitate intestinal absorption. 

In a second series of tests, from 10 to 30 mg. of cholesterol in olive oil per 
kilogram of body weight (amounting to 0.25 to 1 Gm. of cholesterol per day) was 
given for from two to four weeks to 1 infant, 3 children and 1 adult. 

Lipid-Free Diet.—Because Schoenheimer 14 found that plant sterols are not 
absorbed at all in animals, we used as a lipid-free diet a diet that was deprived 
as much as possible of animal sterols. A similar diet was used and described by 
Thannhauser.12 It consists of rye bread, potatoes, rice, farina, sugar, vegetables, 
salads, fruits, vegetable oil, oleomargarine instead of butter, egg white, nuts, 1% pint 
(237 cc.) of skimmed milk, 1 teaspoonful of calcium gluconate three times a day, 
2 drops of crystalline vitamin D. (drisdol) in propylene glycol and 0.5 Gm. of 
saccharated ferrous carbonate twice daily. 

Balance Studies—Charcoal was used as a marker. A sufficient amount of milk, 
butter, eggs and meat was chosen to satisfy the needs of the 3 children in the 
experiment and the control subject. The amounts were kept constant in the diet 
for the duration of the study. 

Incubation of Cholesterol Sol with Stool Bacilli—The cholesterol sol was 
prepared by adaptation of the method devised by Nékam and Ottenstein.12 A solu- 
tion of 300 mg. of cholesterol dissolved in 30 cc. of warm acetone was poured into 
250 cc. of water warmed over a steam bath while the water was being stirred 
vigorously. The acetone was completely evaporated, a procedure which took from 
six to ten hours. The evaporated water was replaced to make the volume up to 
250 cc., and the resulting sol was filtered. 

Stool cultures were washed off five or six agar slants with 20 to 30 cc. of 
sodium chloride solution to which was added from 40 to 60 cc. of one hundred and 
fiftieth-molar phosphate buffer (pu 7.2 to pu 7.4) and from 80 to 120 cc. of choles- 
terol sol. 

The content of cholesterol was determined immediately on 20 cc. of the solution 
and again after incubation at 37 C. for twenty-four and forty-eight hours. 


RESULTS 


Cholesterol tolerance tests have been performed by Birger and 
Habs ** and by Barreda.*® Burger and Habs found that the content 


11. Schoenheimer, R.: New Contributions in Sterol Metabolism, Science 74: 
579 (Dec. 11) 1931. 

12. Thannhauser, S. J.: Ueber die Kostverordnung bei Lebererkrankungen und 
die diatetische Behandlung der Krankheitszustande mit Hypercholesterinamie, 
Schweiz. med. Wehnschr. 65:1177 (Dec. 7) 1935. 

13. Nékam, L., Jr., and Ottenstein, B.: Zur Frage des Cholesterins bei 
Xanthomatose, Klin. Wchnschr. 14:641 (May 4) 1935. 

14. Birger, M., and Habs, H.: Ueber Stérungen der Cholesterin- und Fett- 
resorption bei Lebercirrhose, Klin. Wchnschr. 6:2125 (Nov. 5) 1927. 

15. Barreda, P.: Ueber den diagnostischen Wert von Blutcholesterinbestimm- 
ungen nach peroraler Cholesterinbelastung, Klin. Wchnschr. 13:290 (Feb. 24) 1934. 
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of cholesterol in the blood of human beings increases after the oral 
administration of cholesterol in oil. They published curves typical for 
healthy subjects and deviations therefrom for patients suffering from 
hepatic disease. Their observations, however, disagree with those of 
Barreda, whose results were not consistent. 

The results of our cholesterol tolerance tests were consistently 
negative. Whatever the dose, the age of the subject, the solvent, the 
addition of or the lack of bile preparations, the content of cholesterol 
in the blood serum did not show any regular response to the adminis- 
tration of cholesterol (table 1). Sperry *® has found that the ratio of 
combined cholesterol to free cholesterol in the blood serum of normal 
“young adults” is a constant, ranging from 2.3 to 3.1. That some of 


TABLE 1.—Results of Cholesterol Toler 
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our values differ from this range is in all probability due to the fact that 
the majority of our children cannot be considered entirely normal healthy 
subjects. They all, of course, were free of any metabolic disorder, but 
most of them were convalescent from acute infections of the upper 
respiratory tract or were children suffering from “latent” rheumatic 
fever, who had no symptom of active disease other than an increased 
sedimentation rate. 

Our negative results induced us to attempt to learn whether the daily 
administration of cholesterol for from two to four weeks would raise 
the level of cholesterol in the blood serum. Observation of cholesterol 
levels in the blood serum of healthy human beings over a longer period 
has shown that normal fluctuations of + 20 to 40 mg. of cholesterol 


16. Sperry, W. M.: The Relationship Between Total and Free Cholesterol in 
Human Blood Serum, J. Biol. Chem. 114:125 (May) 1936; Cholesterol of the 
Blood Plasma in the Neonatal Period, Am. J. Dis, Child. 51:84 (Jan.) 1936. 
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per hundred cubic centimeters of serum may occur.- The values given 
in table 2 fail to show an increase in content of cholesterol greater than 
could be accounted for by normal fluctuations. We consequently have to 
conclude that under the conditions prevailing prolonged administration 
of cholesterol does not increase the concentration of cholesterol in the 
blood stream. 

In order to obtain further information concerning the influence of 
exogenous cholesterol on the level of cholesterol in the blood serum of 
human beings, the “lipid-free’”’ diet described was fed to 5 children for 
ten weeks. The lack of absorbable cholesterol of animal origin in the 
diet of these children did not lead to an appreciable decrease in the 
amount of cholesterol in the blood serum (table 3). 


on Infants, Children and Adults 
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This result agrees with observations made in studies of children 
suffering from celiac disease. These patients are in a state of chronic 
starvation that is due to insufficient absorption of proteins, carbohydrates 
and fats. As a matter of fact, as far as is known, they do not properly 
absorb anything. The state of inanition often lasts for years. In 
determining the cholesterol content of the blood serum of 3 children ill 
with celiac disease we found two normal and two low normal cholesterol 
values, 125 and 100, 188 and 107 mg. per hundred cubic centimeters 
of serum, respectively, at times when the content of protein in the blood 
serum was distinctly below normal, namely, 5.5 and 4.4, 4.2 and 4.8 Gm. 
per hundred cubic centimeters of serum, respectively. This result shows 
that an insufficient absorption of protein leads to a definite hypo- 
proteinemia, while the same inability to absorb cholesterol does not with 
certainty decrease the amount of cholesterol in the blood below normal. 
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The claim *” that cholesterol is absorbed in human beings, especially 
in times of need, led us to perform cholesterol tolerance tests on 3 of 
the 5 children who were maintained on the “lipid-free” diet for ten 
weeks. At the end of that period 2 of the children were given 1 Gin. 
of cholesterol in olive oil daily for eight days and the third child was 
given a single dose of 2 Gm. The data in the lower half of table 3 
show that there was no rise in the cholesterol level of the blood serum 
in any of these children, even under these conditions. 


TABLE 4.—Cholesterol Balance in 3 Children Who Received Cholesterol in Olive Oil 
and in a Control a Who Received Olive Oil Only 
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Amount Content of 
of Cho- Cholestero! 
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Child, of Stool, and Stool, Stated, Stool, -—-—— 
Yr. Stools Gm. Amount Gm. Gm. Gm. Gm. ie Ce nt 
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A critical evaluation of these results obviously required us to learn 
how much of the cholesterol fed to our subjects could be recovered in 
the feces. The values obtained in these balance studies are recorded in 
table 4. The weight of the stools was found to vary considerably during 
equivalent periods. It was therefore necessary to calculate the results 
on the basis of stool units. The surplus of cholesterol excreted during 
the periods of its administration was calculated by subtracting the 
amount of sterols which would have been excreted in the feces during 
these periods if no cholesterol in oil had been given. This calculation 
was based on average values obtained for 10 Gm. of stool from periods 
before and two or three weeks after administration of the cholesterol. 
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The reliability of this calculation is best shown in the values for the 
control subject who received plain olive oil without the addition of 
cholesterol. 

The data obtained in these balance studies are uniform in one respect. 
From none of the 3 children was the cholesterol given in oil recovered 
quantitatively. Within the first four or six days after its administration 
32, 62 and 73 per cent was recovered. Even if the next six day period 
is included, recovery still remains incomplete, namely, 90, 68 and 73 
per cent. 


TABLE 5.—Decrease in Cholesterol Content of Cholesterol Sol After Incubation for 
Twenty-Four and Forty-Eight Hours With Various Bacilli Found in Stools 








Original After Incubation After Incubation 
Cholesterol Sol 24 Hr. 48 Hr. 
| ies ee oa ~ eS - a eo ig —- a =~ 
Choles- 
terol Choles- Decrease, Choles- Decrease, 
Content,* terol,* per terol,* per 
Organisms Mg. pu Mg. Cent pu Mg. Cent pu 
B. coli (from stool of infant 2 
WHR eis sia ditch eno ea Grek cs os 12.4 7.4 9.1 26.6 7.1 9.1 26.6 6.9 
Ste: DRG ic cel Hh 7.8 7.3 6.1 21.8 7.05 6.7 14.1 6.95 
Mixed stool culture of infant 4 
TRIS in As keeeeck sees toscs 23.9 74 20.2 18.3 7.15 22.2 7.1 7.25 
B. coli (from stool of child 12 
PUR i lini ook dees Caevcee 11.0 7.2 9.3 15.4 6.98 9.9 10.0 7.1 
a oidbadveiians seen 48.6 6.6 48.5 0 6.5 40.0 17.7 6.8 
GE HIN 8 i625 Us cu Wencnvoubess 34.3 7.6 31.7 7.6 7.2 30.3 11.6 7.15 
po ee rerere prrerss 7.7 7.3 7.4 3.9 7.15 6.9 10.3 7.3 
Mixed stool culture of child 12 
WU ee ies ins coos oo 0ceveens 24.1 7.35 22.1 8.3 7.2 23.1 4.1 7.25 
Enterococcus and B. coli......... 16.6 7.4 16.0 3.6(8.1)t 7.2 16.0 3.6(5.2)t 7.4 
i EE eee 16.1 7.3 15.3 56.0(4.1)t 7.2 15.0 6.8 7.5 
7.2 23.0 1.7(16.2)t 7.3 


Wc QU Saw cuASeebexes olive tveoess 23.4 7.5 23.1 1.3 (2.08)¢ 7. 


| 
| 
| 





* In 20 ec. of incubation fluid. 
+ Values in parentheses represent results obtained on an aliquot portion in which the 
digitonides were washed with ether only. 


The question obviously arose whether the amount of cholesterol 
which was not recovered could be regarded as absorbed or as destroyed 
by intestinal bacilli. 

Published data on the question of the destructibility of cholesterol 
by intestinal bacilli seem to be contradictory. Nékam and Ottenstein ** 
showed that extracts obtained from large intestines destroy cholesterol 
to a considerable extent, while Dam?" found that incubation of 
cholesterol with fecal material failed to cause a change in sterol content. 

The results of our experiments (table 5) reveal that under the 
prevailing conditions from 1 to 27 per cent of the added cholesterol 


17. Dam, H.: The Formation of Coprosterol in the Intestine: I. Possible Role 
of Dihydrocholesterol, and a Method of Determining Dihydrocholesterol in Presence 
of Coprosterol, Biochem. J. 28:815, 1934; II. The Action of Intestinal Bacteria on 
Cholesterol, ibid. 28:820, 1934. 
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sol could not be recovered by precipitation with digitonin after incubation 
at 37 C. for twenty-four and forty-eight hours with cultures of Bacillus 
coli or Streptococcus faecalis or mixed cultures obtained from fresh 
stools. It made no difference whether the bacilli were obtained from 
feces of children or of infants. 

These results are in agreement with those obtained by Nékam and 
Ottenstein.'* They disagree, however, with the conclusion arrived 
at by Dam.'’ It was possible that one reason for this discrepancy was 
that Dam found the digitonide of coprosterol to be somewhat soluble 
in ethyl alcohol, and he therefore recommended that the digitonides be 
washed with a saturated solution of coprosterol digitonide in 95 per 
cent ethyl alcohol. In six separate experiments we have checked the 
possibility that the losses we had found might be due to our washing 
the digitonides three times with 15 to 20 cc. of ethyl alcohol at room 
temperature before washing three times with the same amount of ether. 
Two determinations on the same sample in which only ether without 
alcohol was used for washing were compared with another determination 
in which the digitonides were washed three times with 15 to 20 cc. of 
alcohol and then with ether. The results of all three determinations 
were the same (table 5). Nékam and Ottenstein, moreover, used for 
their determinations the colorimetric method of Autenrieth and Funk," 
which does not employ precipitation with digitonin at all. The difference 
in the results arrived at by Dam, on the one hand, and by Nékam and 
Ottenstein and ourselves, on the other, thus has to be explained by some 
other reason. It is likely that one important factor can be found in the 
fact that Dam did not fix the reaction in his putrefaction experiments, 
whereas we as well as Nékam and Ottenstein used a phosphate buffer. 

The py of our solution was checked before and after incubation for 
twenty-four and forty-eight hours at 37 C. The py (table 5) was kept 
as close as possible to 7.2, which represents the optimum for lipase. It 
is not unlikely that the py in Dam’s experiments deviated considerably 
from that optimum. 

COMMENT 


The results of our cholesterol tolerance tests are uniform. Whether 
cholesterol was given in one dose or whether it was administered daily 
for from two to four weeks, the content of cholesterol in the blood serum 
was not increased. Objection could be made that the amount given was 
too small. These rather small doses of cholesterol in oil were given 
because only 5 Gm. of cholesterol is solyble in 100 cc. of olive oil, even 
when the oil is warm. With these doses, nevertheless, one would expect 


18. Autenrieth, W., and Funk, A.: Ueber einige kolorimetrische Bestimmungs- 
methoden: Die nierendiagnostische Methode von Rowntree und Geraghty, die 
Bestimmung des Rhodans im Speichel und die des Jods im Harn; VI. Mitteilung, 
Miinchen. med. Wchnschr. 59:2657 (Dec. 3) ; 2736 (Dec. 10) 1912. 
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to find an increase in the content of cholesterol in the blood serum, in 
view of the fact that sugar given in the same amount leads to a tem- 
porary increase in the content of blood sugar. The amounts of cholesterol 
given in eggnog were considerably larger; these doses, likewise, were 
accompanied by no change in the level of cholesterol. Nor was the 
cholesterol level influenced by the addition of bile or of bile salts. More- 
over, the diet fed previous to the administration of cholesterol proved to 
be of no importance. Elimination of cholesterol from the diet for ten 
weeks did not decrease the content of cholesterol in the blood serum. 
We therefore conclude that the level of cholesterol in the blood serum of 
human beings seems to be impressively independent of administration 
of cholesterol by mouth. 

It is possible to explain the results of these studies in two ways. 
Either cholesterol is poorly, possibly not at all, absorbed or it is absorbed 
in small quantities and retained in some organ or tissue. 

The results of the balance studies made in order to answer the ques- 
tion whether or not cholesterol is absorbed seemed to support the 
assumption that a considerable amount was being absorbed. For six 
days after administration of cholesterol by mouth 68, 38 and 27 per cent 
could not be recovered from the feces of the 3 children (table 4) and 
could therefore apparently be considered absorbed. After we found, 
however, that a relatively large amount of cholesterol loses its capacity 
of being precipitated by digitonin after incubation with bacilli from stool 
cultures, we had seriously to question the validity of this interpretation. 
Secause, therefore, neither administration of cholesterol nor its with- 
drawal from the diet exerted any detectable influence on the content of 
cholesterol in the blood serum and because results of balance studies 
became inconclusive on account of bacterial decomposition, we believe 
that the intestinal absorption of cholesterol in healthy human beings has 
not yet been proved. Some absorption and subsequent retention, e. g. 
in the liver, however, remain a possibility. The ultimate prcof will 
depend on the outcome of studies in which labeled cholesterol is employed. 

Whatever future studies may reveal, we believe that our investigation 
has shown that the human organism is impressively independent either 
of the administration or of the withdrawal of exogenous cholesterol. 
Synthesis, excretion and possibly destruction of cholesterol seem to be 
the predominant regulating mechanism in human beings. 


SUMMARY 


Administration of a single dose of cholesterol dissolved in oil or 
suspended in eggnog, with or without the additional administration 
of bile, to 2 infants, 8 children and 2 adults in amounts of from 0.07 to 
0.67 Gm. per kilogram of body weight produced no increase in the 
content of total cholesterol or of cholesterol esters in the blood serum. 
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Administration of cholesterol dissolved in oil for from two to four 
weeks in a daily dose of from 0.25 to 1 Gm. per kilogram of body 
weight to 1 infant, 3 children and 1 adult produced no rise in the content 
of total cholesterol or of cholesterol esters in the blood serum. 

A diet devoid of cholesterol of animal origin was fed to 5 children 
for ten weeks with no decrease in the content of cholesterol in the blood 
serum, This result is in agreement with the observation that children 
suffering from celiac disease, who are in a state of chronic starvation, 
have a normal or low normal content of cholesterol in the blood serum. 

Administration of 1 Gm. of cholesterol in olive oil daily for one 
week and of 2 Gm. in a single dose at the end of the period of ten weeks 
to 3 of these same 5 children also brought about no change in the level 
of cholesterol in the blood serum. 

Balance studies made on 3 subjects and 1 control failed to show that 
the amount of cholesterol fed was recovered quantitatively, 32, 62 and 
73 per cent being recovered during the first six days after administra- 
tion of the cholesterol and 90, 68 and 73 per cent after the first twelve 
days. 

The assumption that the amount not recovered had been absorbed 
cannot be accepted without restriction, as subsequent experiments showed 
that variable amounts of cholesterol cannot be recovered by precipita- 
tion with digitonin if cholesterol sol is incubated for twenty-four and 


forty-eight hours with cultures of B. coli or Str. faecalis or mixed cul- 
tures obtained from fresh stools. 


CONCLUSION 

It has been shown that the human organism is impressively inde- 
pendent of the administration of exogenous cholesterol or of its with- 
drawal from the diet. Whether some cholesterol is absorbed by infants 
and children, although this is possible, has not yet been proved. The 
ultimate proof will depend on the outcome of studies in which labeled 
cholesterol is used. It is likely, however, that synthesis, excretion and 
possibly destruction of cholesterol are the predominant regulating 
mechanisms. 


2065 Adelbert Road. 

















SYNDROME OF CUTANEOUS FRAGILITY AND 
HYPERELASTICITY AND ARTICULAR 
HYPERLAXITY 


BEN BENJAMIN, M.D. 
AND 


HYMAN WEINER, M.D. 
MONTREAL, CANADA : 


A syndrome characterized by laxity and a hemorrhagic tendency of 
the skin and laxity of some joints was the subject of a communication 
by Ehlers? in 1901. Cohn? demonstrated a patient with laxity and 
peculiar circumscribed changes of the skin in 1907. A year later 
Danlos* reported a case of laxity of the skin with tumors about the 
elbows and knees resulting from chronic contusions. Since then 
additional instances of this syndrome with all or some of its characteristic 
features have been described. A review of the subject in 1936 was 
made by Ronchese,* who collected 24 published cases which he included 
under the heading of this syndrome and added the case reports of 3 
children whom he observed, bringing the total to 27. A number of 
other cases have been recorded.° 


From the Department of Pediatrics of the Jewish General Hospital. 


1. Ehlers, E.: Cutis laxa, Neigung zu Haemorrhagien in der Haut, Lockerung 
mehrerer Artikulationen, Dermat. Ztschr. 8:173, 1901. 


2. Cohn, P.: Demonstration eines Patienten mit Gummihaut (Cutis laxa) und 
eigentiimlichen zirkumskripten Hautveranderungen, braunroten, eindriickbaren 
Erhebungen, Verhandl. d. deutsch. dermat. Gesellsch, 9:415, 1907. 


3. Danlos, H.: Un cas de cutis laxa avec tumeurs par contusion chronique des 
coudes et des genoux (xanthome juvénile pseudodiabétique de MM. Hallopeau et 
Macé et Lépinay), Bull. Soc. franc. de dermat. et syph. 19:70, 1908. 


4. Ronchese, F.: Dermatorrhexis with Dermatochalasis and Arthrochalasis 
(The So-Called Ehlers-Danlos Syndrome), Am. J. Dis. Child. 51:1403 (June) 
1936. 

5. (a) Dobrosworskaja, N. W.: Cutis hyperplastica, abstracted, Zentralbl. f. 
Haut- u. Geschlechtskr. 15:437, 1924. (b) Hirszfeldowa, H., and Sterling, W.: 
Konstitutionelle Mesenchymosen, abstracted, ibid. 16:803, 1924. (c) Gilbert, A.; 
Villaret, M., and Bosviel, G.: Sur un cas de hyperélasticité congénitale des 
ligaments articulaires et de la peau, Bull. et mém. Soc. méd. d. hép. de Paris 
49:303, 1925. (d) van der Valk, J. W.: Cutis laxa, abstracted, Zentralbl. f. Haut- 
u. Geschlechtskr. 23:384, 1927. (e) King-Smith, D.; Trow, E. J., and Dixon, 
H. A.: A Case for Diagnosis, Arch. Dermat. & Syph. 25:179 (Jan.) 1932. 


(Footnote continued on next page) 
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We propose to describe what we feel is a typical instance of the 
complete syndrome as well as the case of a patient obsreved by one 
of us (B. B.) who demonstrated extreme fragility of the skin without 
unusual cutaneous elasticity or articular laxity. The latter is of par- 
ticular interest, as no report of such a case has been encountered in the 


literature. 


(f) Reyn, A.: 2 Falle von Cutis laxa, abstracted, Zentralbl. f. Haut- u. 
Geschlechtskr. 47:231, 1934. (g) Poumeau-Delille, G., and Soulié, P.: Un cas 
de hyperlaxité cutanée et articulaire avec cicatrices atrophiques et pseudo-tumeurs 
molluscoides (Syndrome d’Ehlers-Danlos), Bull. et mém. Soc. méd. d. hop. de 
Paris 50:593, 1934. (h) Gilbert-Dreyfus; Weil, J.; Martineau, J., and Mathviat, J.: 
Un cas de maladie d’Ehlers-Danlos, ibid. 52:1463, 1936. (i) Weber, F. P.: The 
Ehlers-Danlos Syndrome, Brit. J. Dermat. 48:609, 1936. (7) Berggreen, P.: Zur 
Kenntnis der Erblichkeit der Cutis laxa (Gummihaut), Dermat. Wchnschr. 104: 
374, 1937. (k) Klebanow, G. L.: Hyperelastische Haut in 4 Generationen, 
abstracted, Zentralbl. f. Haut- u. Geschlechtskr. 57:670, 1937. (1) Comby, J.: 
Cutis laxa et syndrome d’Ehlers-Danlos, Arch. de méd. d. enf. 40:107, 1937. 
(m) Stuart, A. M.: Three Cases Exhibiting the Ehlers-Danlos Syndrome, Proc. 
Roy. Soc. Med. 30:984, 1937. (mn) Stillians, A. W., and Zakon, S. J.: Cutis Laxa 
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REPORT OF CASES 


Case 1—E. C., a white girl 7 years old, was admitted to the pediatric service 
of the Jewish General Hospital for investigation regarding numerous disfiguring 
scars situated chiefly about the forehead and the knees. 

Family History—She was an adopted child, and nothing was known about her 
family history. 

Personal History—She was born prematurely and was said to have weighed 
2 pounds 4 ounces (1,022 Gm.) at birth. The present foster parents adopted her 
when she was 8% months old. They intimated that she had received little medical 
supervision previously. Since her adoption her diet had been adequate. She did 
not sit up without support until the age of 11 months. Her first tooth erupted 
at 12 months. She began to walk at 16 months. At 2% years the left shoulder 
was dislocated while her coat was being put on. She had no serious illness and 
seemed well, apart from the present complaints. 

History of Present Illness—Soon after the child began to walk (16 months), 
she fell and received a laceration on the forehead. This bled profusely and 
required suturing to close the wound. Since then many more lacerations had 
occurred, especially about the forehead and the knees. All of them necessitated 
sutures or clips to bring the edges of the wounds together. She bruised easily, 
even with comparatively slight trauma. This was demonstrated by a bruise over 
the right shoulder which appeared soon after she tumbled out of bed the previous 
evening. The last laceration on the knee became infected and required insertion 
of a drain. Because of the ease with which she acquired lacerations and bruises, 
the child was not permitted to engage in vigorous exercises. Excessive laxity 
of the joints of the hands and hyperelasticity of the skin had been noted for a 
number of years. 

Physical Examination—The temperature, pulse and respirations were normal. 
Her blood pressure was 128 systolic and 40 diastolic. She was well developed 
and well nourished. Her weight was 60 pounds (27.2 Kg.), and her height was 
4534 inches (116.2 cm.). She was placid and cooperative and apparently of 
average intelligence. The eyelids had pronounced epicanthic folds. The optic 
fundi were normal. The bridge of the nose was wide but not saddle shaped. 
There was nothing abnormal about the throat and mouth except a few carious 
teeth. The mucous membranes were of good color. The superficial lymph nodes 
were not large. The heart, lungs and abdomen presented no abnormal conditions. 
There were slight swelling and blue ecchymosis over the outer aspect of the upper 
part of the right arm. There were three scars on the forehead, one on the right 
upper eyelid and several large confluent ones below each patella. The scars were 
thin, wide, jagged edged, wrinkled and not retracted, although they were slightly 
below the level of the surrounding skin owing to their thinness. Those on the fore- 
head and eyelid were more linear and depigmented, while those on the knees were 
of a purple hue. On the right knee the medial part of the scarred area had a 
slightly raised round soft portion resembling a raisin-like elevation. The skin 
was unusually white, possibly a little pale, soft, thin, lax and hyperelastic (fig. 1 A, 
B, C and D). It could be stretched abnormally but returned immediately to its 
former position when the tension was released. Most of the joints showed increased 
laxity. The knees and elbows could be somewhat hyperextended, and in the joints 
of the hands and feet hyperextension to an extraordinary degree could be maintained 
without causing the child any discomfort (fig. 1D and E). 
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Laboratory Data.—The Wassermann and Kahn reactions of the blood were 
negative. Intradermal injection of 0.01 mg. of tuberculin produced no reaction. 
Examination of the blood showed: red cells, 4,800,000; white cells, 8,000, of which 
67 per cent were polymorphonuclear leukocytes (8 per cent stab cells and 59 per cent 
segmented cells), 29 per cent lymphocytes and 4 per cent monocytes; hemoglobin 














Fig. 1 (case 1).—A, hyperlaxity and some scars of the forehead, as compared 
with the appearance of another girl of approximately the same age. B, depigmented 
scars on the forehead, bruising of the upper part of the right arm and hyper- 
extensibility of the joints of the fingers and wrist. C, hyperelasticity of the skin 
of the forearm and multiple scars with pigmentation about the knees. D, hyper- 
elasticity of the skin at the knee and hyperlaxity of the joints of the toes, F. 
pronounced hyperextension of the fingers. 
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content (Hellige), 94 per cent (14.66 Gm. per hundred cubic centimeters) ; thrombo- 
cytes, 230,000, and bleeding time (Duke), one-half minute. Coagulation of the blood 
(formation of fibrin in a drop of venous blood) started in eight minutes and was 
complete in seventeen minutes. Clot retraction was present. There was slightly 
increased fragility of the red blood cells. Results of a test for capillary fragility were 
positive. The qualitative van den Bergh indirect test indicated 0.5 unit. The 
icterus bilirubin index was 7.8. The blood contained: calcium, 9.3 mg. per hundred 
cubic centimeters; phosphorus, 4 mg.; sugar, 75 mg.; nonprotein nitrogen, 20.1 mg.; 
urea, 32 mg.; creatinine, 1.06 mg.; uric acid, 3.34 mg., and cholesterol, 179 mg., 








Fig. 2 (case 1).—Medium power photomicrograph of skin, showing thin and 
wavy epidermis. The thick black elastic fibers (Weigert’s stain) show pronounced 
reduplication, condensation and some fragmentation. 


per hundred cubic centimeters. The total protein content was 6.82 Gm. per hundred 
cubic centimeters; the albumin: globulin ratio was 3:1, and the fibrinogen content 
was 0.82 mg. per hundred cubic centimeters. Repeated urinalyses showed normal 
conditions. Renal function, as evidenced by excretion of phenolsulfonphthalein, by 
urea clearance and by the two hour renal test (Mosenthal), was not impaired. 
The basal metabolic rate was —2 per cent. An electrocardiogram was normal. 
When 0.2 ce. of an 0.8 per cent aqueous solution of sodium chloride was injected 
intradermally on the left forearm and back (McClure-Aldrich test), it took thirty- 
two minutes for the wheals to disappear. 
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Roentgenograms of the chest and of the entire skeleton revealed no abnormalities, 
A biopsy was done on scar tissue excised from the right knee which included 
the raisin-like elevation and adjacent uninjured skin. A summary (by Dr. M. A. 
Simon) of the changes seen in sections was as follows: “The scar tissue is not 
remarkable. Giant cells are present in association with foreign bodies represented 
by fragments presumably of suture material. At either end of the scar the 
architecture is disturbed in that there are increased vascularity, slight round cell 
infiltration arid an irregular interlacing pattern of the connective tissue. The most 
obvious change consists in an increase, fragmentation and disorganization of 
the elastic tissue of the skin.” Figures 2 and 3 visualize these changes. 





Fig. 3 (case 1).—Medium power photomicrograph of skin at the edge of a scar. 
Note that the scar tissue (to the right) shows dense collagenous tissue and absence 
of elastic fibers while (at the left) abundant elastic tissue of the dermis still 


remains (Weigert’s stain). 


Case 2.—J. B., a 9 year old French Canadian girl, was admitted to the Children’s 
Memorial Hospital. The complaints were that she acquired bruises and lacerations 
of the skin as a result of slight injuries, that she did not gain weight, that she 
tired easily and that she was nervous. 

Family History —Her father, mother, two younger sisters and a younger 
brother were well. A sister of the mother had had eczema. 

Past History—She was born spontaneously at term. Her birth weight was 8 
pounds (3,636.Gm.). She was not breast fed and was started on a boiled cow's 
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milk mixture. This was gradually increased to whole milk, and the usual additions 
to her diet were made during the first year. She was given orange juice but no cod 
liver oil. She sat up at 7 months and walked at 15 months. At 2 years she had 
scarlet fever and suppurative otitis media of the left ear developed. The ear had had 
a mucopurulent discharge intermittently since then. At 3 years she spent a month in 
the hospital because of malnutrition, and her weight increased from 23 to 27 pounds 
(10.4 to 14.2 Kg.). She had chickenpox, whooping cough and measles. The tonsils 
and adenoids were removed when she was 5 years old. She was always a delicate 
child with indifferent appetite and vomited when forced to eat. She had gained 
little weight during the last two years. She became fatigued quickly. She did not 
play with other children and preferred to stay in bed a good deal. She was 
“nervous” and woke up frequently at night. Since the age of about 2 years she had 
bruised easily and had sustained numerous lacerations, especially about the legs, 














os 





Fig. 4 (case 2).—Extensive scarring and pigmentation about the knees and 
shins. 


which usually became infected and took a long time to heal. At no time did any 
blisters develop on the skin. 

Physical Examination——She was poorly developed and poorly nourished. Her 
weight was 50% pounds (22.9 Kg.), and her height was 53 inches (134.6 cm.). The 
temperature, pulse rate and respiratory rate were normal. The blood pressure was 
100 systolic and 64 diastolic. The head, eyes, nose and throat were normal. There 
was chronic suppurative otitis media of the left ear. The teeth were in poor con- 
dition. The gums were congested and bled easily, and pus exuded about their margin 
on pressure. There were five linear scars about the forehead, some of which were 
depigmented. There were large scars over the knees, shins and elbows, which were 
shiny, wrinkled and of tissue paper thinness. There was deep brown pigment in 
and about the scarred areas (fig. 4). There were some ecchymotic spots on the 
chest, in the left lumbar region and over the anterior superior spines and crests of 
the iliums. The remainder of the physical examination revealed no abnormalities. 
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Laboratory Data—The Wassermann reaction of the blood was negative, 
Mantoux tests with 0.001 and 0.01 mg. of old tuberculin produced no reaction. 
The blood count showed: red cells, 4,120,000, and white cells, 10,000, with 69 
per cent polymorphonuclear leukocytes, (17 per cent mature forms and 52 per cent 
immature forms); 26 per cent lymphocytes, and 5 per cent monocytes. The 
hemoglobin content was 79 per cent (12.32 Gm. per hundred cubic centimeters). 
There were 221,000 platelets. The bleeding time (Duke method) was two minutes, 
and the clotting time (Lea and White method), ten minutes. The clot retraction 
time was normal. Reticulocytes composed 2.6 per cent of the red cells. A test of 
capillary resistance gave positive results. In the fragility test, hemolysis started 
at a 0.40 per cent concentration and was complete at a 0.30 per cent concentration 
of sodium chloride. The vitamin C index was 3.4 and later 10.7. Blood calcium, 





Fig. 5 (case 2).—Medium power photomicrograph of a section through a scar, 
showing increased elastic tissue content in the corium; the elastic fibers are coarse 
and have a tendency to curl and form whorls (Weigert’s stain). 


phosphorous, chlorides, total protein, albumin, globulin, fibrinogen, total lipids, 
neutral fat, total cholesterol, ester cholesterol, free cholesterol, phospholipids and 
total fatty acids were within normal limits. The urinary excretion of chloride was 
normal. The blood sugar tolerance curve was slightly low. Results of urinalyses 
were repeatedly normal. The basal metabolic rate was —1 per cent. A friction 
test on the skin gave no reaction. Roentgenograms of the chest, skull and long 
bones revealed nothing abnormal except some transverse lines in the long bones, 
probably due to temporarily delayed growth. There was no retardation of 
ossification. 

Skin over the right knee, including some scar tissue, was removed for biopsy 
The histologic examination (by Dr. F. W. Wiglesworth) showed increased content 
of elastic tissue, scarring, slight inflammatory changes and hemosiderin of traumatic 
origin (fig. 5). 
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COMMENT 


As with other syndromes, not all the characteristic features are 
present in every case. Thus not all the cases collected by Ronchese * 
appear to be complete. Some instances are encountered which present 
some or only one of the outstanding characteristics and yet may 
reasonably be regarded as belonging in the same category. In the 
absence of any specific etiologic criteria one can be guided only by the 
clinical and histologic evidence in deciding that a given case comes under 
the heading of the syndrome. Cases occur in which there are hyper- 
elasticity and hyperlaxity of the skin with or without hyperlaxity of 
joints and no evident unusuai fragility of the skin. These are con- 
ceivably incomplete instances of the syndrome. The pronounced fragility 
of the skin, at times so severe that sutures do not hold and adhesive 
tape is used to bring the torn edges together,® has been stressed as the 
feature of prime importance. Indeed, from the standpoint of liability 
to the afflicted person, it has been suggested that the syndrome should 
be designated by the term which denotes rupture of the skin, viz. 
dermatorrhexis, with the words dermatochalasis and arthrochalasis 
added for the hyperlaxity of the skin and joints respectively.* Character- 
istics of the condition have been observed in more than one member 
of a family and in successive generations.” In most of the reported 
cases the condition has been described in adults and in children; in a few 
instances it has been described in infants.°** Both sexes may be 
affected. 

The skin of persons who manifest evidence of the complete syndrome 
is usually soft, thin, lax and extremely elastic, capable of being stretched 
abnormally and returning immediately to its previous state on release 
of tension. While the fragility of the skin, to which numerous scars 
bear witness, is a definite liability, the cutaneous hyperelasticity and 
the articular hyperlaxity have been capitalized in circus’ side shows 
under captions such as “rubber men” and “double-jointed persons.” In 
1 case" the mucous membranes were considered to be excessively 
elastic. The skin was thought to be unduly sensitive in a few instances.*¢ 
In several cases other associated abnormalities have been recorded, 
such as acrocyanosis,* synostosis ** and delayed cranial ossification in 


6. Ronchese.* King-Smith,5e 

7. Margarot, J.; Deveze, P., and Coll de Carrera: Hyperlaxité cutanée et 
articulaire (syndrome de Danlos) existant chez trois membres d’une méme famille, 
Bull. Soc. frang. de dermat. et syph. 40:277, 1933. Berggren.5J Klebanow.5* 
Murray.5m 

8. Novarro, M. A., and Aguilera, M. C.: Ein Fall von loser Haut und 
atrophischen Veranderungen von erythromyelischem Typus, abstracted, Zentralbl. f. 
Haut- u. Geschlechtskr. 44:425, 1933. Gilbert, Villaret and Bosviel.5¢ Burrows.5P 
Raybaud and Guidoni.5s 
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infants.°** Some of the scars, particularly about the forehead, may 
be linear and depigmented. Those over bony prominences, such as the 
knees and elbows, are wide, jagged edged, papyraceous, wrinkled and 
shiny, and there is frequently much brown pigmentation in and around 
them. When numerous typical scars are present, mere inspection of the 
patient reveals the diagnosis. It has been suggested that the skin 
presents the characteristics of a composite picture opposite to that seen 
in scleroderma,* and one might similarly describe the scars as being the 
opposite of keloid. Some patients have had little subcutaneous fat. 
Lipomatosis ® was present in 1 instance. In our first case there was 
certainly the average amount of subcutaneous fat, while in the other 
there was less. 

Repeated bruising, extravasation of blood and the formation of 
hematomas with only partial resorption between successive injuries and 
some infiltration and inflammatory reaction presumably account for the 
formation of raisin-like elevations on the skin, which have been called 
molluscoid pseudotumors.** According to Rambar,°’ compression over 
hematomas resulted in more rapid resorption without residual swelling. 
Occasionally hard subcutaneous nodules have been present.** " These 
have been ascribed to rupture of fat lobules with necrosis and calcification 
of the fat.° Excessive bleeding does not occur; in 1 case °’ in which 
it did, there was evidence of vitamin C deficiency. Extraordinary 
fragility of blood vessels apparently explains the tendency to easy 
bruising. There is as a rule no pathologic abnormality of the vessels 
in biopsy specimens. The capillary fragility test was positive. in a 
number of instances but has also been reported to be negative.* The 
increased elastic fibers may put the vessels of the skin, especially when 
traumatized, sufficiently on the stretch so that extravasation of blood 
occurs more readily than normally. Indeed, bruising has been known 
to develop after merely stretching the skin to demonstrate its hyper- 
elasticity. 

As to the cause of the syndrome nothing has been ascertained. 
Speculative attempts to relate it to endocrinopathy,** " neurofibroma- 
tosis '° and other conditions have been made. In a few cases abnormal 
blood chemical determinations have been reported, e. g. increased 
calcium,”* low calcium ° and high sugar tolerance,*¢ but in most instances 
they have been within normal limits. Prematurity, prominent eyes, a 


“> bridge of the nose and epicanthic folds giving some of the patients 


9. Tobias, N.: Danlos Syndrome Associated with Congenital Lipomatosis, 
Arch. Dermat. & Syph. 30:540 (Oct.) 1934. 

10. Bielschowsky, F.: Beitrag zur Klinik und Pathologie der Lipatrophia 
circumscripta (Cutis laxa), Deutsches Arch. f. klin. Med. 166:96, 1930. Margarot, 
Deveze and Coll de Carrera.” 
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a facial resemblance, muscular weakness, a positive reaction to tuberculin 
and other reported characteristics can scarcely be considered as more 
than coincidental individual attributes. It would appear to be likely that 
some disturbance in the embryonic mesenchyme may be responsible 
for the anomalies of the skin, which is of ectodermal origin, and of the 
capsules and ligaments of the joints, which are of mesodermal origin. 
No other ectodermal tissues, such as the nails, hair or teeth, are involved. 

Treatment can be directed oniy toward the prevention of injury by 
the avoidance of rough physical exercises and games and by the wearing 
of soft protective pads over the parts known to be most vulnerable, such 
as the knees, during play and at school. Since the child described in 
case 2 has been wearing suitable pads over the knees, she has not 
suffered as extensive lacerations as occurred frequently previously. 


SUMMARY 


Instances of a syndrome characterized by cutaneous fragility, hyper- 
elasticity and hyperlaxity and articular hyperlaxity have been reported 
by a number of authors. It is apparently uncommon in its complete 
form. There is usually a tendency to easy bruising associated with it, 
and the production of hematomas and raisin-like elevations of the skin 
may take place. Thin, papyraceous scars frequently develop at the sites 
of cutaneous lacerations, especially over bony prominences. Nothing 
is known regarding the cause of the condition. That it may result from 
a congenital anomaly of mesenchyme seems likely. The only fairly 
consistent histologic change seen in biopsy specimens of skin is an 
increased and abnormal distribution of elastic tissue. Prevention of 
injury is all that can be advised in the way of treatment. A typical 
example of the complete syndrome occurring in a 7 year old girl has 
been described. A second example, which, though incomplete, probably 
belongs in the same category, was observed in a 9 year old girl, who 
presented pronounced cutaneous fragility with multiple wrinkled tissue 
paper-like scars but no clinical evidence of abnormal elasticity of the 
skin or hyperlaxity of joints. 


Dr. R. R. Struthers, physician in chief, Children’s Memorial Hospital, gave 
permission to include case 2. 
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There are several reports in the literature of infarction of the liver 
associated with hypoprothrombinemia, hemorrhagic manifestations and 
failure to respond to vitamin K therapy. All the patients have been 
adults. In 1930, Zimmerman described an instance of infarction of the 
liver in a newborn infant who died of traumatic intracranial injuries 
thirty-one hours after birth. No other hemorrhagic manifestations were 
noted clinically or at necropsy. Since studies of prothrombin were not 
performed, the relationship of cerebral hemorrhage to hypoprothrom- 


binemia, so strongly stressed in recent literature, was not established 


in this instance." 

We are reporting herein for the first time such an association of 
conditions in an infant, a newborn baby who during its six days of life 
exhibited severe hemorrhagic manifestations, hypoprothrombinemia and 
failure to respond to presumably adequate therapeutic dosages of vita- 
min K. At necropsy an extensive infarction of the liver was found. 


REPORT OF A CASE 


A girl weighing 3,400 Gm. was born at term on Dec. 17, 1940, at Michael 
Reese Hospital, service of Dr. A. F. Lash. After a three hour labor, delivery 
was accomplished by an episiotomy and the use of outlet forceps. The mother, 
aged 28, had been pregnant twice previously, and this was her second child. Her 
first baby, born after six and one-half months of gestation, died ten hours after 
birth. Autopsy was not performed. This antepartum course was uneventful, 


From the Department of Pathology, Nelson Morris Memorial Institute for 
Medical Research, and Sarah Morris Hospital for Children, Michael Reese 
Hospital. 

1. Zimmerman, H. M.: Infarcts of the Liver and the Mechanism of Their 
Production, Arch. Path. 10:66 (July) 1930. 
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and the Wassermann reaction of her blood was negative. The delivery was per- 
formed with the mother under a short anesthesia induced with ethylene and with- 
out any other medication. There was no fetal asphyxia during labor. The 
umbilical cord, placenta and membranes were intact. The baby cried feebly but 
spontaneously at birth. Because of continued listlessness, some cyanosis and 
cutaneous ecchymoses, the infant received on the evening of its second day of 
life 50 cc. of 5 per cent dextrose in physiologic solution of sodium chloride and 
3.2 mg. of synthetic vitamin K (menadione, 2-methyl-1, 4-naphthoquinone) intra- 
muscularly and was placed in an oxygen bed. 

The next morning the infant was cyanotic and dyspneic. There was a high- 
pitched feeble cry, and the eyes stared fixedly. The pupils reacted to light. The 
anterior fontanel, though small, was open. The heart rate was 100 per minute. 
The Moro reflex was sluggish. Numerous subcutaneous hemorrhages out of 
proportion to the degree of obstetric trauma were noted. These were observed 
in the left conjunctiva, over the left side of the face (outlining the site of 
application of the forceps) and on both arms, legs and buttocks. All were 
found at points of pressure and handling, and over the buttocks marks corre- 
sponding to finger imprints were noted. The baby had vomited some coffee- 
grounds-like material. 

A diagnosis of cerebral hemorrhage as part of a hemorrhagic diathesis was 
made. Gastric lavage yielded a large amount of mucus and clotted blood. Lab- 
oratory examinations revealed 5,750 red blood corpuscles with 100 per cent hemo- 
globin. The blood smear contained an increased number of normoblasts. The 
dextrose content of the blood was 26 mg. per hundred cubic centimeters (Somogyi 
method). The prothrombin time twelve and one-half hours after the initial dose of 
vitamin K as measured by the Smith method was seven minutes. Menadione as 
before was again given intramuscularly together with 6 cc. of whole blood. Six 
hours later the prothrombin time had fallen to fifty-five seconds. 

The next day intermittent cyanosis and vomiting were still present. Over the 
preceding forty-eight hours a loss of 380 Gm. in weight and a bloody vaginal 
discharge were noted. The prothrombin time had returned to six minutes four- 
teen hours after the administration of the second dose of vitamin K. Synthetic 
vitamin K was again given parenterally, but this time a different commercial 
preparation was used. Because of the failure to induce a persistent response, 
1 cc. of a vitamin K concentrate in peanut oil (klotogen), 1,250 Dam units, was 
given orally. Four hours later the prothrombin time had fallen again to fifty-five 
seconds. In spite of this, the infant’s condition rapidly became worse and an 
ashen gray pallor, cyanosis and rapid shallow respirations developed. Numerous 
fine and medium moist rales were heard throughout both lungs, with dulness to 
percussion at both bases. Despite stimulants the infant died in its sixth day 
of life. 

The necropsy, performed one and a half hours after death, revealed a large 
liver, weighing 105 Gm., as compared with a body weight of 3,000 Gm. The 
entire left lobe and adjacent 1.5 cm. of the right lobe were completely infarcted, 
only about 25 per cent of the total liver tissue being spared. The spared por- 
tion, however, was extremely hyperemic and its markings were obscured. The 
main portal vein was completely occluded at its bifurcation by a friable reddish 
brown adherent thrombus, which extended into the right and ieft portal veins. 
Within the left hepatic vein and its mediym-sized branches was a similar throm- 
bus filling the lumens completely. The hepatic artery was patent as far as the 
hilus of the liver. 
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In addition, multiple recent hemorrhages were found in the parietal peritoneum, 
subarachnoid space, lungs and endometrium. A bilateral acute bronchopneumonia 
and an acute fibrinopurulent peritonitis were also found. 

Microscopic examination of the liver revealed that within the infarcted area 
the parenchyma of the liver was completely destroyed and only shadows of 
hepatic cords filled with fat vacuoles and sinusoids filled with completely lysed 
red blood corpuscles were left. Intact hepatic cells were seen subjacent to the 
capsule of the liver and also in occasional periportal zones within the infarcted 
regions. In the latter locales partially organized thrombi filling the lumens of 
small branches of the hepatic artery were recognized, but elsewhere the artery 
was patent. At the hilar region of the left lobe of the liver recent thrombi filled 
the medium-sized branches of the portal vein and the associated hepatic veins 
were distended with blood. There was no cellular response in any portion of 
the infarcted regions. The right lobe of the liver exhibited extensive passive 
hyperemia, cloudy swelling, fatty metamorphosis and dilatation of the biliary 
canaliculi. The constitutional tendency toward thrombosis was indicated by the 
presence of a recent thrombus within a small branch of the splenic artery, without 
splenic infarction, and a partially organized thrombus within a small branch of 
the pancreatic artery. 


COM MENT 


The maintenance of plasma prothrombin at normal levels is dependent 
primarily on an equilibrium established between the rates of its pro- 
duction, by the liver, and its destruction, by the lungs.?, The mechanism 
of production of prothrombin in the liver from vitamin K is incompletely 
understood. Of the many functions of the liver, however, the delicate 
mechanism of synthesis of prothrombin appears to be most easily dis- 
rupted and only slowly restored.* There appears to be a definite 
parallelism between the degree of damage to the liver and the degree of 
hypoprothrombinemia and the failure of the condition to respond to 
the administration of vitamin K. Hypoprothrombinemia when suff- 
ciently severe is inevitably associated with a hemorrhagic diathesis pro- 
portionately severe. 

Experimentally, many investigators have induced varying degrees 
of hepatic damage with a variety of agents and have definitely proved 
that the liver appears to be the only source of production of prothrombin. 
Kugelmass, however, expressed the belief that prothrombin may be 
synthesized by the bone marrow and other parts of the reticuloendo- 
thelial system in addition to the liver.*| This view has not received 


confirmation in the literature. 


2. Andrus, W. deW.; Lord, J. W., Jr., and Kauer, J. T.: Studies on the 
Fate of Plasma Prothrombin, Science 91:48, 1940. 

3. Smith, H. P.; Warner, E. D., and Brinkhaus, K. M.: Prothrombin 
Deficiency and the Bleeding Tendency in Liver Injury (Chloroform Intoxica- 
tion), J. Exper. Med. 66:801, 1937. Warner, E. D.; Brinkhaus, K. M., and 
Smith, H. P.: A Quantitative Study in Blood Clotting: Prothrombin Fluctua- 
tions Under Experimental Conditions, Am. J. Physiol. 114:667, 1935. 

4. Kugelmass, I. N.: Vitamin K in Hemorrhagic Disease of Infants and 
Children, Am. J. Clin. Path. 10:673, 1940. 
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Lord in 1939 showed that gentle manual massage of the liver of a 
dog through a laparotomy wound was associated with an immediate fall 
in plasma prothrombin to 71 per cent of its preoperative level. This 
persisted for two and one-half hours and then gradually returned to 
normal within forty-eight to one hundred and forty-four hours post- 
operatively.© Brinkhaus, Warner and Smith in 1935 and 1937 and 
Brinkhaus and Warner in 1940 showed that in dogs hepatic injury with 
chloroform is associated with a sharp drop in plasma prothrombin and 
the development of a tendency to bleeding. The administration of 
vitamin K failed to modify in any way either‘the fall of prothrombin 
or its return to normal during the recovery period, after the administra- 
tion of chloroform was stopped. This held true when the vitamin was 
given before, during or after the chloroform intoxication. Bollman, 
Butt and Snell in 1940, utilizing carbon tetrachloride as the toxic agent, 
obtained similar results in rats.’ 


Markowitz, Yater and Burrows in 1932 found that dogs on which 
a one stage total hepatectomy was performed died within twenty hours 
with extensive visceral and serosal hemorrhages.* Andrus, Lord and 
Moore in 1939 performed the same operation on dogs and found a 
precipitous drop of plasma prothrombin to 20 per cent or lower within 
ten hours.? Administration of vitamin K to these dogs failed to alter 
the course. Warren and Rhoads in 1939 also confirmed these obser- 
vations.?° 

Partial hepatectomy, in which 25 per cent of the liver was removed, 
performed on dogs by Lord, Andrus and Moore in 1940 caused the 
plasma prothrombin level to fall to 60 per cent of normal within forty- 
eight hours.** Warner in 1939 showed that removal of 60 to 75 per cent of 


5. Lord, J. W., Jr.: The Effect of Trauma to the Liver on the Plasma 
Prothrombin: An Experimental Study, Surgery 6:896, 1939. 

6. Brinkhaus, K. M., and Warner, E. D.: Effect of Vitamin K on Hypo- 
prothrombinemia of Experimental Liver Injury, Proc. Soc. Exper. Biol. & Med. 
44:609, 1940. Footnote 3. 

7. Bollman, J. L.; Butt, H. R., and Snell, A. M.: The Influence of the 
Liver on the Utilization of Vitamin K, J. A. M. A. 115:1087 (Sept. 28) 1940. 

8. Markowitz, J.; Yater, W. M., and Burrows, W. H.: A Simple One 
Stage Technic for Hepatectomy in the Dog, J. Lab. & Clin. Med. 18:1271, 1932. 

9. Andrus, W. deW.; Lord, J. W., Jr., and Moore, R. A.: The Effect of 
Hepatectomy”on the Plasma Prothrombin and the Utilization of Vitamin K, 
Surgery 6:899, 1939. 

10. Warren, R., and Rhoads, J. E.: The Hepatic Origin of the Plasma- 
Prothrombin Observations After Total Hepatectomy in the Dog, Am. J. M. Sc. 
198:193, 1939. 

11. Lord, J. W., Jr.; Andrus, W. deW., and Moore, R. A.: Metabolism of 
Vitamin K and the Role of the Liver in Production of Prothrombin in Animals, 


Arch, Surg. 41:585 (Sept.) 1940. 
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the liver of albino rats caused a fall of plasma prothrombin to 30 to 40 
per cent of normal within twenty-four hours. A number of the animals 
died within twenty-four hours after the operation with massive peritoneal 
hemorrhages. The return of prothrombin toward normal in these rats 
was manifest within three to six days but, as a rule, was not completely 
normal until ten to twenty days had elapsed.’* It is of interest that 
Higgins and Anderson ** in 1931 showed that when 70 per cent of the 
liver of albino rats was removed it took from fourteen to twenty-one 
days for the preoperative ratio of the weight of the liver to the weight 
of the body to be restored. 

It is evident, therefore, that regardless of the nature of the hepatic 
injury the restoration of a normal plasma prothrombin level is depen- 
dent on the degree and rapidity of recovery of the mass of liver tissue. 
Similarly the degree and durability of the response of the liver to 
vitamin K in experimental animals bear a close relationship quantita- 
tively to the number of intact liver cells. A normal plasma _pro- 
thrombin level apparently requires a definite minimal quantity of 
physiologically intact liver cells. 

Adults with such hepatic diseases as cirrhosis, acute yellow atrophy, 
acute infectious or toxic hepatitis, hepatic abscesses, metastatic car- 
cinoma and infarction of the liver often have associated hypoprothrom- 
binemia and hemorrhagic diathesis. The response to vitamin K in these 
hepatic alterations varies with the degree and the reversibility of the 
damage to the liver. In newborn infants and in young children such 
diseases as erythroblastosis foetalis, hemorrhagic disease of the new- 
born, congenital syphilis, hydrops congenitus, icterus gravis neonatorum 
and atresia of the bile ducts have likewise been associated with the 
hemorrhagic diathesis of hypoprothrombinemia. Here, too, the response 
to vitamin K therapy has varied with the extent of the hepatic lesion. 
These diseases, in which the liver is directly or indirectly altered, have 
furnished the human counterpart of the previously mentioned facts 
experimentally noted on animals. 

Clinically this newborn infant presented the picture of hypopro- 
thrombinemia with hemorrhagic manifestations, including a cerebral 
hemorrhage. Soon after the infant’s delivery it was noted that the site 
of application of the forceps and the areas of the body that were handled 
became ecchymotic. The “physiologic hypoprothrombinemia” which is 
found in newborn children could not have accounted for this. In normal 
infants the prothrombin level on the first day of life is 60 to 80 per cent 


12. Warner, E. D.: Plasma Prothrombin: Effect of Partial Hepatectomy, J. 
Exper. Med. 68:831, 1938. 

13. Higgins, G. M., and Anderson, R. M.: Experimental Pathology of the 
Liver, Arch. Path. 12:186 (Aug.) 1931. 
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of normal. This level drops precipitously to 20 per cent of normal, or 
thereabouts, by the end of the third day and then gradually rises to 
normal by the fifth to the tenth day. The normal level is associated 
with a prothrombin time of twenty-five seconds (Smith method), and 
bleeding usually occurs when the plasma prothrombin drops to 20 per 
cent of normal or below. The presence of bleeding in this case, there- 
fore, undoubtedly indicated dangerously low levels of plasma prothrombin 
at birth and that its raison d’étre must have been active at birth, if not 
before. The finding at necropsy of an extensive infarct of the liver 
with advanced organization of thrombi that were perhaps a week or more 
old in the hepatic arteries bespeaks the prenatal existence of this lesion. 


The usual hemorrhagic disease of the newborn, wherein functionally 
intact liver is present, responds adequately in relatively short time to a 
single dose of synthetic vitamin K. Repetition of this medication is 
usually unnecessary except in instances of severe parenchymatous injury 
to the liver. In infants with this defect the prothrombin level remains 
persistently low. Vitamin K in massive doses may stimulate the residual 
liver cells of such infants to activity, but only a transient rise in plasma 
prothrombin may be expected. The degree of transiency appears to 
vary quantitatively with the amount of functional liver tissue remaining. 
In the case presented a plasma prothrombin level was determmed for 
the first time on the third day of life and was found to be 6 per cent of 
normal. Thereafter it varied about this level, altered for short periods 
by parenterally and orally administered vitamin K. Each administration 
brought the prothrombin time from six or seven minutes (7 or 6 per 
cent of normal) to fifty-five seconds (45 per cent of normal) but never 
to normal. The response was rapid, occurring within four to six hours, 
and its return to the premedication levels occurred within twelve and 
one-half hours. The only evidence of old bleeding that could be found 
at necropsy was in the lungs, in which large numbers of hemosiderin- 
laden macrophages were seen. However, recent hemorrhages were noted 
in the parietal peritoneum, endometrium, lungs and subarachnoid space. 
It is probable that the severe terminal bronchopneumonia and fibrino- 
purulent peritonitis caused a rapid lowering of plasma prothromin, since 
production of fibrin requires the utilization of large quantities of pro- 
thrombin. The fact that vitamin K had last been given eighteen hours 
before death lends credence to this interpretation of these latest 
hemorrhages. 

Recent investigators have shown, however, that livers which are 
severely altered are incapable of storing vitamin K and reacting ade- 
quately to its stimulus. Even when activity is still elicited, the pro- 
duction of prothrombin is short lived. In the case presented the entire 
left lobe of the liver, except for several isolated subcapsular and peri- 
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portal rims of liver cells, was infarcted. The remaining “intact” liver 
tissue was nevertheless seriously altered. Its cells exhibited fatty meta- 
morphosis and severe cloudy swelling. Clinically adequate doses of 
vitamin K caused the liver to respond transiently and then only meagerly. 
The plasma prothrombin level returned only to 45 per cent of normal. 
This constituted proof of the inability of the right lobe of the liver to 
function adequately, despite its relative morphologic integrity. 

Because of the ability of the plasma prothrombin level to reflect the 
functional status of the liver, it has recently been suggested that this 
level be added to the diagnostic armamentarium of tests of hepatic func- 
tion. Only the two stage method of Warner, Brinkhaus and Smith, 
however, has been found to measure the plasma prothrombin level 
extremely accurately.* This level is diagnostically significant only after 
full parenterally administered maintenance doses of vitamin K have been 
given over several days. The level to which it returns and its rate of 
return are a measure of vitamin K deficiency and also of hepatic altera- 
tion. This fact is most clearly demonstrated by the case presented. 


SUMMARY AND CONCLUSIONS 


The case of a newborn infant is presented as an example of a bleed- 
ing diathesis occurring at birth that failed to respond to adequate par- 
enterally and orally administered doses of vitamin K preparations. At 
necropsy a massive infarction of the left lobe of the liver was found. 

That the infarction was present prenatally is indicated by the mor- 
phologic alterations within the liver. 

Clinically the presence of hemorrhagic manifestations at birth coupled 
with an inadequate or no response to adequate vitamin K therapy must 
indicate not only serious hepatic dysfunction but a severe pathologic 
state of the liver. In fact, the absolute prothrombin level and when 
the level is lowered the degree and duration of its elevation following the 
administration of vitamin K can be used as an extremely sensitive index 
of the physiologic integrity of the liver. When newborn children, there- 
fore, present such a clinical picture, infarction of the liver, though 
singularly rare, must be included in any comprehensive differential 
diagnosis. 


185 North Wabash Avenue. 








ENCEPHALITIS COMPLICATING MEASLES 


REPORT OF FIFTY-SIX CASES WITH FOLLOW-UP STUDIES 
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The central nervous system in childhood is known for its instability 
and vulnerability to toxins, bacteria and viruses. 

The exanthematous diseases are responsible for a large part of the 
disturbances of the central nervous system in childhood. Measles is 


TABLE 1.—Comparative Data on Encephalitis Complicating Measles as Seen at the 
Kingston Avenue Hospital from 1935 to 1941 








Measles Mor- Encephalitis Mor- 
“~ — tality, -————~ ——~ tality, 
Patients Deaths % Patients Deaths A 





1,181 40 3.4 
32 3.1 
6 3.85 
17 1.85 
0 0 
0 0 
9 0.75 





complicated by symptoms referable to the central nervous system more 
frequently than any other of the communicable diseases. The develop- 
ment of these complications is always of great interest and concern both 
to the pediatrician and to the neurologist. 


MATERIAL 


During the first six months of 1941, Greater New York experienced 
an extensive epidemic of measles. Nearly 80,000 cases were reported 
from January 1 to June 30,1 and in 60 of these the measles was com- 
plicated by encephalitis. This was an unduly large number of cases of 
encephalitis considering the relative mildness of the epidemic. 


From the measles service of Dr. A. M. Litvak, The Kingston Avenue Hospital. 

Read before the Section on Pediatrics at the Ninety-Third Annual Session of 
the American Medical Association, Atlantic City, N. J., June 10, 1942. 

1. Quart. Bull. City of New York Dept. Health 10:10 (Feb.) 1942. 
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TaBLe 2.—Clinical Types of Encephalitis Complicating Measles 








1. Diffuse Cerebral Symptoms of Brief Duration 


Sex 
and Duration 
Pa- Age, Spinal of 


tient Yr. Clinical Picture Fluid * Symptoms Follow-Up 


1 


F 
9 





Onset with convulsions; 
restlessness; transient 
ankle clonus 


Onset with convulsions; 
extreme drowsiness bor- 
dering on coma 


Onset with drowsiness, 
coma and convulsions; 
abdominal reflexes absent; 
generalized convulsions 


Vomiting, drowsiness, 
retention of urine; 
nuchal rigidity 


Irrational, noisy, restless, 
drowsy; nuchal rigidity; 
positive Kernig signs; 

all deep reflexes hyper- 
active; abdominal and 
cremaster reflexes absent 


Coma, extreme flaccidity; 
throat full of mucus; 
severe generalized con- 
vulsions and facial twitch- 
ings for six hours; 
irregular respirations 


Nausea, vomiting; 
nuchal rigidity; positive 
Brudzinski sign; cremas- 
teric reflexes absent 


Coma, cyanosis, hori- 
zontal nystagmus; throat 
full of mucus; pupils 
fixed; vessels of retina 
engorged; abdominal 
reflexes absent 


Convulsions, cyanosis, 
irregular respirations, 
rotation of eyes; all deep 
and superficial reflexes 
absent; nuchal rigidity; 
positive Kernig sign; 
polyuria 


Unconscious, cyanotic; 
bilateral Babinski 
reflexes; knee jerks and 
abdominal reflexes absent 


Convulsions, stupor, ab- 
dominal and cremasteric 
reflexes absent; nuchal 
rigidity 


Right-sided convulsion, 
bilateral ankle clonus, 
abdominal reflexes absent; 
pupils dilated and fixed; 
horizontal nystagmus 
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1 day 


4 days 


1 day 


3 days 


83 days 


3 days 


June 1941, 5 years after 
illness: no physical or 
mental handicap 


None 


June 1941, 5 years after 
illness; right internal 
strabismus; undescended 
testicle; obese; mentally 
and emotionally unstable: 
facial tic for 1 year 


None 


November 1941, 5 years 
after illness; backward 
in speech and mentality; 
always plays with 
younger children; cannot 
remember or concentrate; 
does not get along well 
with other children; enu- 
resis since illness; is emo- 
tionally unstable; speech 
is slurred; facial mask- 
ing; coarse tremor of 
hands and tongue; hyper- 
active knee jerks; extreme 
obesity of the Froehlich 
type 

June 1941, 3 years after 
illness: occasional con- 
vulsion, at 6 month inter- 
vals; nervous and irrita- 
ble; masking of facial 
expression 


June 1941, 3 years after 
illness: somewhat irri- 
table and unstable; 
otherwise physically 
and mentally normal 


November 1941, 3 years 
after illness: some mask- 
ing of facial expression; 
petit mal seizures since 
illuess 


None 


June 1941, 3 years after 
illness; mentally and 
physically normal; right 
plantar reflex absent 


None 
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TABLE 2.—Clinical Types of Encephalitis Complicating Measles—Continued 








1. Diffuse Cerebral Symptoms of Brief Duration—Oontinued 
Time 
of 
Onset 


Sex 
and 
Pa- Age, 
tient Yr. 


Duration 
Spinal o 
Fluid * Symptoms 


Clinical Picture Follow-Up 


13 


M 
4 


10th 
day of 
rash 


2d day 
after 
rash 


10th day 
after 
rash 


5th day 
after 
rash 


9th day 
after 
rash 


8d day 
after 
Tash 


5th day 
after 
rash 


Convulsion followed by 
coma; pupils dilated and 
unequal; upper extremi- 
ties flaccid, lower ex- 
tremities spastic; nuchal 
rigidity; right Babinski 
reflex; respiratious 
irregular 


Headache; vomiting; 
nuchal rigidity; Kernig 
sign; 14 days later 
irritation; stupor; 
facial twitching 


Marked delirium, pur- 
poseless movements, 
nuchal rigidity; all 
reflexes absent; retinal 
vessels engorged 


Extreme irritability; 
nuchal rigidity; Kernig 
sign; abdominal 
reflexes absent 


Tremors of hands; athe- 
toid movements; partial 
disorientation; 
nuchal rigidity 


Nuchal rigidity; bilat- 
eral Kernig sign; high- 
pitched meningeal cry; 
abdominal reflexes absent; 
urinary retention 


Drowsiness, headache, 
backache; enuresis; 
left facial paresis; 
optic neuritis 


Headache, coma, convul- 
sion; cyanosis; mucus in 
throat; nuchal rigidity; 
positive Brudzinski and 
Kernig signs; abdominal 
and cremasteric reflexes 
absent; spasticity of left 
leg and right arm; flac- 
cidity of right leg and left 
arm; lateral nystagmus 


Drowsy; uncooperative; 
abdominal reflexes absent; 
right-sided convulsions; 
papilledema 


C. 25 5 days 
P. 65 
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June 1941, 3 years after 
illness: hyperirritability: 
above average in school; 
pupils sluggish; hyper- 
emia of retina and early 
pallor of disk; hyper- 
reflexia of extremities; 
impaired manual dexter- 
ity. November 1941, 3% 
years after illness; no 
change 


June 1941, 3 years after 
illness: severe headaches; 
mentally dull, retarded in 
school; inactive physi- 
cally; involuntary twitch- 
ings of face and arm; ab- 
dominal reflexes absent; 
right pupil sluggish: right 
eyeground shows venous 
engorgement. November 
1941, 3% years after ill- 
ness: dribbles saliva; day- 
dreams in school; has 
difficulty falling asleep; 
abdominal reflexes now 
present; all deep reflexes 
depressed; dull facial 
appearance; otherwise as 
before 


June 1941, 3 years after 
illness: retarded in 
school; loss of all deep 
reflexes; faint facial 
masking. November 1941, 
3% years after illness: 
mentally better; reflexes 
normal; some facial 
masking still present 


None 


June 1941, 3 years after 
illness: extreme irrita- 
bility; bilateral big toe 
extension; right-sided 
hyperrefiexes; impaired 
manual dexterity 


June 1941, 3 years after 
iliness: mentally normal; 
urinary incontinence; 
bilateral Babinski sign 
elicited: slight facial 
masking 


None 


Two years after illness: 
no complaints, mental 
or physical examination 
entirely normal results 


Six months after illness: 
mentally dull; sleeps 
poorly; bilateral eleva- 
tion of optic disks; 
abdominal reflexes and 
knee jerks absent 
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Sex 

and 

Pa- Age, 
tient Yr. 


1. Diffuse Cerebral Symptoms of Brief Duration—Oontinued 


Time 
of 
Onset 


3d day 
after 
Trash 


4th day 
after 
Trash 


2d day 
after 
rash 


3d day 
after 
rash 


5th day 
after 
rash 


4th day 
of rash 


4th day 
after 
rash 


5th day 
after 
rash 


8th day 
after 
rash 


Spinal 
Clinical Picture 
Drowsy; nuchal rigidity; 5 days 
knee jerks and abdom- 
inal reflexes absent 


C. 16 
Pp. .- 


Drowsy; convulsions, ab- 7 days 
dominal] reflexes and knee 
jerks absent; bilateral 


papilledema 


Muscular twitchings; 
convulsions; drowsy; 
abdominal reflexes 
absent 


5 days 


Convulsion, twitchings 
of both arms; Babinski 
sign; cremasteric and 
abdominal reflexes absent 


Convulsion; unconscious- 
ness: muscular twitching; 
nuchal rigidity; abdom- 
inal reflexes absent; 
positive Babinski sign; 
extreme flaccidity; 
emotional upsets 


Semicomatose, restless; 
nuchal rigidity: Kernig 

sign; abdominal reflexes 
absent 


wo 


OFA AFHQ OF 
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Diplopia; convulsion; 9 days 
transient periods of 

coma; abdominal and 

cremasteric reflexes 

absent; knee jerks absent; 

mucus in throat; bilateral 

Babinski sign appeared 

on the fourth day; 

extreme restlessness 


Convulsion; vomiting; 5 days 
coma; nystagmus to left; 

facial twitching; abdom- 

inal reflexes absent; 

muscular flaccidity; 

irregular respirations; 

knee jerks absent 


Drowsy, restless, moan- 
ing; lateral nystagmus; 
nuchal rigidity; abdom- 
inal reflexes absent 


Nausea, vomiting: mus- 
cular twitching; stupor; 
irregular breathing; 
nuchal rigidity; Kernig, 
Brudzinski, Babinski 

and Oppenheim signs; 
abdominal reflexes absent 


Duration 
of 


Fluid * Symptoms 


Follow-Up 


Eight months after ill- 
ness: no complaints; con- 
ditions normal except for 
strabismus of left eye; 
walks with a wide base 


Three months after ill- 
ness: complete recovery 
mentally and physically 


Three months after ill- 
ness: both plantar re- 
flexes absent, slight facial 
masking. Seven months 
after illness; no com- 
plaints; physically and 
mentally normal 


Two months after illness: 
increased neryousness and 
irritability; hyperemia 
of optic disks and loss of 
physiologic cupping, 
slight lateral nystagmus; 
pronounced depression of 
deep reflexes. After 7 
months: still extremely 
irritable; generalized de- 
pression of deep reflexes; 
nystagmus to the right; 
loss of plantar reflex 


Two months after illness: 
extreme weakness; spon- 
taneous big toe exten- 
sion; retinal vessels 
engorged; deep reflexes 
on the left more active 
than on the right; loss 
of facial expression. 
Seven months after ill- 
ness: no complaints: deep 
reflexes depressed; spon- 
taneous big toe exten- 
sion; vessels of eye- 
grounds engorged 

Two months after illness: 
extreme irritability and 
restlessness; neurologic 
examination impossible. 
Nine months after illness: 
nervous, irritable; 
euphoric; bilateral in- 
ternal strabismus; gener- 
alized hyperreflexia; ab- 
dominal reflexes absent 


Two months after illness: 
irritable; disagreeable; 
rapid gain in weight: 
spontaneous bie toe ex- 
tension; deep reflexes de- 
pressed. Seven months 
after illness: no change 
since last follow-up 


None 
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1. Diffuse Cerebral Symptoms of Brief Duration—Continued 


Time 
of 
Onset 


3d day 
after 
Tash 


8d day 
after 
rash 


ist day 
after 
rash 


5th day 
after 
rash 


4th day 
after 
rash 


6th day 
of rash 


9th day 
after 
rash 


5th day 
of rash 


6th day 
of rash 


Spinal 
Fluid * 


©. 135 


’ Clinical Picture 


Nausea; vomiting; 
drowsiness; convulsion; P. 92 
abdominal reflexes 8. 3+ 
absent; tran- Cc. 8 
sient bowel and 

bladder incontinence 


Convulsion; stupor; Cc. 39 
nuchal rigidity; positive : 3 
Brudzinski, bilateral Ker-_ S. 
nig and Babinski signs; CO. 
abdominal and cremasteric 
reflexes absent 


Convulsion; Cheyne- 
Stokes respiration; 

nuchal rigidity; hyper- 
active deep reflexes; 
bilateral Kernig signs; 
abdominal reflexes absent; 
generalized spasticity 


Convulsion; stupor; N 
irritability; disorienta- 
tion 


Convulsion; bilateral 
Babinski sign 
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Unconscious, purposeless 
movements; incoherent 
mumbling; muscular 
flaccidity; coma for 
three days 


Convulsions; unequal 
pupils; ankle clonus; 
abdominal reflexes 
absent; positive Kernig 
sign; purposeless move- 
ments of arms; irregular 
respirations; nystagmus; 
paresthesia 


| 
ae 
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Duration 
of 
Symptoms 


2 days 


2. Multiple Focal Cerebral Symptoms 


©. 110 
P. 42 
. 3+ 


Convulsions; coma; 
cyanosis; abdominal 
reflexes absent 


Drowsiness; profuse 
perspiration; tonic and 
clonic convulsions of 
upper extremities; hori- 
zontal nystagmus; pupils 
fixed; nuchal rigidity; 
abdominal reflexes absent 


Convulsions; coma; 

pupils fixed; trismus; 

deep reflexes absent; 
bilateral Babinski sign: 
abdominal reflexes absent; 
nuchal rigidity; upper 
extremities spastic 


Nuchal rigidity; posi- 
tive Brudzinski reflex; 
positive Kernig signs; 
hyperactive deep reflexes; 
bilateral ankle clonus; 
blurring of optic disk; 
muscle tremors; 
convulsions; stupor 


Died on 
4th day 


Died on 
1st day 


Died on 
Ist day 


Died on 
5th day 


Follow-Up 


One month after illness: 
complete recovery. Six 
months after illness: 
nervous; eyegrounds 
show vascular engorge- 
ment; left pupil greater 
than right; right-sided 
hyperreflexia; right big 
toe extension 


None 


Three and 7 months 
after illness: normal men- 
tally and physically 


Five months after illness: 
nervous; bilateral Babin- 
ski sign; hyperactive 
knee jerks 

Three years after illness: 
choreiform movements; 
erying spells; moderate 
hypotonia 


None 











TABLE 2.—Clinical Types of Encephalitis Complicating Measles—Continued 








5 2. Multiple Focal Cerebral Symptoms—Continued 
ex 
and Time 
Pa- Age, of 
Onset 


tient Yr. 
5 M 4th day 


6 of rash 


Duration 
Spinal of 
Clinical Picture Fluid * Symptoms 


Follow-Up 


Four montbs after ill- 
ness: irritable; mentally 
alert; pallor and atrophy 
of both optic disks; 


Vomiting; drowsiness; Cc. 80 Return 
nuchal rigidity; semi- P. 85 of vision 
coma; extremely irritable; S. 3+ after 

emotional upsets; cre- Cc. S 65 weeks 


masteric and abdominal 
reflexes absent; loss of 
vision on eighth day; 
pupils dilated and fixed; 
pallor of optic disks, 
polyuria and frequency 


bilateral Babinski sign; 
generalized hyperreflexia. 
Nine months after illness: 
vision 20/20 in both eyes; 
optic disks show atrophy 
and pallor; knee jerks 


unequal; right Babinski 
sign; facial masking; 
excitable; unsteady emo- 
tionally; has difficulty 
concentrating 


None 


on 


Died in 


4th day Vomiting; convulsions; 
8 days 


after listlessness; paroxysmal 
rash cough 


ats 


Died on 


4thday Anorexia; labored 
24th day 


after breathing: incontinence; 

rash nuchal rigidity; fine 
tremors in left arm; 
spasticity in both upper 
extremities, extreme 
hyperesthesia; later Ker- 
nig and Babinski signs 
appeared and left external 
ocular incoordination; 
on the 4th day abdominal 
reflexes and knee jerks 
disappeared, to reappear 
after 2 weeks; unable to 
Swallow at this time; in 
3 weeks spasticity changed 
to extreme flaccidity 


5th day Drowsy; tremor of C. 10 
after hands; nuchal rigidity; P. 40 dull on ness: pupils sluggish: 
Tash Kernig and Babinski 8. 3+ discharge, hyperemia of eyegrounds;: 
signs on left; abdom- Cc. 8 after facial masking; drooping 
inal reflexes absent: 42 days of right angle of mouth; 
mentally dull diminished reflexes; irri- 
table. Nine months after 
illness: nervous; 
“eranky”; otherwise as 
before 


None 


ORWO OFWO 


is] 
ata 


Mentally Four months after ill- 


Convulsion; facial 
twitching; pupils 
unequal; nystagmus; 
bilateral Babinski sign; 
cyanotic: unconscious; 
extreme flaccidity; 
abdominal reflexes absent; 
continuous convulsions 


Coma; irregular respi- 
rations; incontinent; 
bilateral Babinski and 
Chaddock signs; ankle 
clonus; abdominal reflexes 
absent; later muscular 
spasticity followed by 
paresis; coma for 7 days 


5th day Coma for 30 days: 

after nuchal rigidity; bilat- 

rash eral Kernig signs; 
abdominal and cremas- 
teric reflexes absent; 
right ankle clonus 


2d day 
of rash 


Died on 
7th day 


Four months after ill- 
ness: frequency of urina- 
tion; easily upset emo- 
tionally; walks with un- 
steady gait: tremors of 
hands; mentally alert; 
knee jerks hyperactive; 
right Babinski sign. Seven 
months after illness: 
same as before plus in- 
ability to concentrate; 
bilateral optic pallor; 
right-sided hyperrefiexia: 
tight Babinski sign 


Dis- 
charged 
after 
63 days 








TaBLE 2.—Clinical Types of Encephalitis Complicating 


Measles—Continued 








3. Paraplegia, Aphasia, Cerebellar and Spinal Cord 


Sex 
and 
Pa- Age, 
tient Yr. 


Time 
of 
Onset 


6th day 
after 
rash 


1 
5% 


5th day 
after 
rash 


5th day 
of rash 


2d day 
of rash 


7th day 
after 
rash 


4th day 
of rash 


2d day 
of rash 


Clinical Picture 


Convulsions; coma; 
mucus in throat; edema 
of optic disks; left 
hemiplegia; bilateral 
Babinski signs; left- 
sided convulsions 


Convulsions; drowsi- 
ness; abdominal reflexes 
absent; bilateral Babin- 
ski signs; hyperactive 
knee jerks; aphasia; later 
generalized spasticity; 
muscular twitching; 
extreme restlessness; 

2 weeks later pupils fixed; 
unable to swallow; 
mentally dull 


Listless; drowsy; pupils 
fixed; knee jerks and cre- 
masteric reflexes absent; 
horizontal nystagmus; 
right-sided facial palsy; 
respirations irregular; 
generalized convulsions; 
irrational 


Drowsy; bilateral Babin- 
ski signs; slow slurred 
speech; muscular weak- 
ness; drowsy for 3 weeks 


Listless; drowsy; diffi- 
culty in swallowing; 
scanning speech; lag in 
movement of palate; 
mucus in throat; muscu- 
lar weakness; right 
Babinski sign; bulbo- 
spinal syndrome 


Drowsy; muscular twitch- 
ings; convulsions; bilat- 
eral Babinski sign; 
abdominal reflexes absent; 
left side of body flaccid; 
constant whining; 4 days 
later legs became spastic 
Drowsy; tremor of upper 
extremities; nuchal rigid- 
ity; abdominal reflexes 
and knee jerks absent; 
paralysis of both lower 
extremities on sixth day 


Duration 
Spinal of 
Fluid * Symptoms 


Cc. 4 Left hemi- 
P. 18 plegia 
8S. 3+ present 
Cc. § on dis- 
charge 


On dis- 
charge 
mental 
status 
infantile 


C. 90 
P. -20 
8. 3+ 
Cc @ 


Bloody Recovery 
tap after 
19 days 


Recovery 
after 
6 weeks 


Recovery 
after 
6 weeks 


6 days 


17 days 


Syndromes 


Follow-Up 


Six years after illness: 
nervous; unfriendly, cry- 
ing spells, mentally dull; 
persistence of left-sided 
facial paralysis; facial 
expression fixed; loss of 
manual dexterity. Six 
and one-half years after 
illness: still nervous; 
remarkable physical im- 
provement; left arm still 
weak; facial masking 
subsiding 


None 


Six months after illness: 
irritable; slightly ner- 
vous; physically normal 


None 


Five years after illness: 
somewhat irritable; 
tremors of hands with 
marked twitching at 
times; weakness of both 
legs; frequent severe 
headaches 


Two months after illness: 
lack of manual dexterity; 
unequal knee jerks; un- 
equal abdominal reflexes; 
occasional bed wetting. 
Seven months after ill- 
ness: very irritable; 
enuresis since illness; 
results of physical 
examination negative 





_ Code: C., cells (lymphocytes); P., milligrams of protein per 100 cc. of fluid; S., sugar (3+ 
is normal); O., culture (S is sterile). 


During this period, we treated at the Kingston Avenue Hospital 
1,213 patients with measles and 23 with encephalitis associated with this 


disease. 


In addition, we collected from the records of the hospital 33 


cases of encephalitis complicating measles which occurred from 1935 to 


January 1941, a total of 56 cases (table 1). 


Follow-up studies were 


carried out on 32 patients. We also have 1 necropsy report with histo- 


logic studies. 
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HISTORICAL SURVEY 


Encephalitis associated with measles has been recognized as a clinico- 
pathologic entity only for the last two decades. The majority of case 
records of encephalitis complicating measles describing the clinical pic- 
ture and the histologic changes in the central nervous system have 
appeared since 1923. Sydenham? in his description of the clinical 
picture of measles in 1675 made no mention of neurologic manifestations 
associated with this disease. The first clinical descriptions of individual 
cases of postmeasles encephalitis appeared in 1724, 1732 and 1790.* In 
1868 the clinical picture and pathologic observations in cases of ascending 
paralysis following measles were reported. Later, in 1886, Barlow,‘ 
an English observer, recorded a case in which disseminated myelitis 
developed in the course of measles. He described in detail the clinical 
picture and the gross pathologic changes in the brain and spinal cord. 
Several other cases occurred during this time. Because of the similarity 
to poliomyelitis, the diagnosis of encephalitis complicating measles was 
not definitely established. Henoch ° in 1889 observed a patient in whom 
cerebral manifestations appeared in the course of measles. His descrip- 
tion of the manifestations is typical of postmeasles encephalomyelitis. 
The author, however, hesitated to make a conclusive diagnosis, as he 
considered also the diagnosis of tuberculous meningitis. 

Isolated cases of encephalitis complicating measles were recorded in 
the English and the continental European literature between 1889 and 
1923.° Beginning with 1923, epidemic waves of postmeasles encephalitis 
occurred in this country and abroad. In the early reports, the question 
was raised as to whether or not this was a bizarre form of epidemic 
encephalitis. The clinical picture and the pathologic changes in the 
central nervous system together with the subsequent course of the dis- 
ease, however, led observers to believe that they were dealing with a 
specific clinicopathologic entity not related to epidemic encephalitis. 

While no attempt will be made to cite the voluminous literature on 
this subject, a few outstanding reports must be mentioned. 


2. Sydenham, T.: The Works of Thomas Sydenham, translated by R. G. 
Latham, London, Sydenham Society, 1850, vol. 2, p. 250. 

3. Lucas, J.: London M. J. 11:325, 1790. 

4. Barlow, T.: Brit. M. J. 2:923, 1886. 

5. Henoch, E.: Lectures on Children’s Diseases: A Handbook for Prac- 
titioners and Students, translated by J. Thompson, London, New Sydenham Society, 
1889, vol. 2, p. 255. 

6. Batten, F. E.: Brain 28:290, 1905. Branson, G. J.: Brit. M. J. 1:941, 
1905. 
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A comprehensive clinical report of 12 cases of encephalitis associated 
with measles in this country was published by Neal and Appelbaum * 
in 1927. These observers advanced the theory that the increase in the 
number of published cases was due to the fact that physicians began to 
take more interest in neurologic conditions in childhood since the epi- 
demic of encephalitis lethargica in 1918, as most of the case reports of 
cerebral complications of measles began to appear after 1918. Ford® 
in 1928, reviewing the literature on this subject, collected 113 cases of 
postmeasles encephalitis and added 12 cases from the Harriet Lane and 
New Haven Hospitals. Peterman and Fox ® -reported two series of 
cases of encephalitis complicating measles, 13 cases in 1933 and 14 cases 
in 1939. Hoyne?® recorded 32 cases in 1939. More recently (1941) 
Hamilton and Hanna" collected 241 cases from the literature and added 
44 cases of their own. We are recording 56 cases. 


INCIDENCE 

The incidence of encephalitis or encephalomyelitis complicating 
measles cannot be determined correctly, since not all cases of measles in 
a community are reported and the instances of mild encephalitis may 
not be recognized. According to many observers '* the approximate 
incidence is 1 in 1,000. In the 79,637 cases of measles reported to the 
New York Health Department, 60 are known to have been complicated 


with encephalitis, an incidence of 1:1,300. It is realized that not all 
cases of measles have been reported and that in some of the reported 
cases the encephalitic complications have not been recognized (table 3). 

It is generally believed that the incidence of this complication has 
been on the increase in recent years. Thus, in England between 1904 


7. Neal, J. B., and Appelbaum, E.: Encephalitis Associated with Measles, 
J. A. M. A. 88:1552 (May 14) 1927. 

8. Ford, F.: Bull. Johns Hopkins Hosp. 43:140, 1928. 

9. Peterman, M. G., and Fox, M. S.: Encephalitis as a Complication of 
Measles, Am. J. Dis. Child. 46:512 (Sept.) 1933; Postmeasles Encephalitis, ibid. 
57:1253 (June) 1939, 

10. Hoyne, A. L.: Measles in 1938: Analysis of Four Hundred Cases with 
Twenty-Eight Instances of Encephalitis, Illinois M. J. 76:136 (Aug.) 1939. 

11. Hamilton, P. M., and Hanna, R. J.: Encephalitis Complicating Measles: 
Report on Two Hundred and Forty-One Cases from the Literature and on Forty- 
Four Additional Cases, Am. J. Dis. Child. 61:483 (March) 1941. 

12. Top, F. H., and others: Handbook of Communicable Diseases, St. Louis, 
C. V. Mosby Company, 1941, p. 384. Gunn, W., and Russell, W. G., in Measles: 
Report of the Medical Officer of Health and School Medical Offices on the Measles 
Epidemic, 1935-1936, London County Council, no. 3384, London, P. S. King & Son, 
Ltd., 1938. Hoyne.1° 
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and 1924 only 2 instances of encephalitis in 20,000,000 children ill with 
measles were recorded. Rivers '* offered a possible explanation for the 
recent increase in neurologic complications in measles: (a) It is due 
either to a periodic change of the measles virus, which may assume 
neurotropic characteristics, or (b) there may have occurred an environ- 
mental or genetic change in the host during the last twenty years. 


ETIOLOGY 


The cause of encephalomyelitis associated with measles is. still 
debated. According to Ferraro and Scheffer,’* Price,’®> Geiger and Sap- 
pington,’® Finley ‘’ and Ford,'* there are four theories at present: (1) 
that manifestations in the central nervous system are caused by the virus 
of measles, which acquires neurotropic characteristics; (2) that they 
are caused by- latent virus activated by the primary disease; (3) that 
toxins elaborated in the course of the disease are carried to the central 


TABLE 3.—Incidence of Encephalitis Complicating Measles 








Cases of Cases of 
Author and Year Measles Encephalitis Rate 


Top, 1987-1988, Detroit 30,000 2 1:15,000 
Gunn and Russel, 1935-1986, London 13,156 5 1:2,600 
Peterman and Fox, 1931, Milwaukee 15,001 13 1:1,150 
Hoyne, 19387-1938, Chicago 37,831 82 1.1,200 
Peterman and Fox, 1938, Milwaukee 27,081 14 1:1,900 
New York, 1941 79,637 60 1:1,300 





nervous system by the blood, causing pathologic changes; (4) that the 
changes in the central nervous system are the result of an allergic or 
anaphylactic reaction, the virus of measles being the sensitizing agent. 
None of these theories have been definitely established. 


TYPES OF ONSET 


In our patients with postmeasles encephalitis we have observed the 
following types of onset: (1) sudden and abrupt, with convulsions or 


13. Neal, J. B., and Rivers, J., in Round Table Discussion on Encephalitis, 
J. Pediat. 8:516 (April) 1936. 

14. Ferraro, A., and Scheffer, I. H.: Encephalitis and Encephalomyelitis in 
Measles: Pathologic Report of Six Cases, Arch. Neurol. & Psychiat. 25:748 
(April) 1931; Toxic Encephalopathy in Measles, ibid. 27:1209 (May) 1932. 

15. Price, H. W.: Measles Encephalitis, Canad. M. A. J. 36:43 (Jan.) 1937. 

16. Geiger, J. C., and Sappington, E.: Encephalitis Complicating Measles, 
Arch. Pediat. 57:313 (May) 1940. 

17. Finley, K. H.: Pathogenesis of Encephalitis Occurring with Vaccination, 
Variola and Measles, Arch. Neurol. & Psychiat. 39:1047 (May) 1938. 

18. Ford, F. R.: Diseases of the Nervous System in Infancy, Childhood and 
Adolescence, Springfield, Ill., Charles C Thomas, Publisher, 1937, p. 498. 
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with convulsions followed by coma and high temperature, in 50 per 
cent of the cases; (2) gradual, with headache, listlessness, drowsiness, 
stupor and coma, in about 40 per cent of the cases, and (3) gradual, 
with restlessness, delirium, irritability, confusion and twitchings, in about 
10 per cent of the cases. 

TIME OF ONSET 


The time of onset of encephalitis complicating measles is more or 
less constant. The average period is four to six days after the appear- 
ance of the rash. 

The following variations occur: (1) It may precede the measles 
rash; (2) it may precede the first symptoms of the invasion period; (3) 
it may occur concomitantly with the rash; (4) it may occur up to twenty 
days after the appearance of the rash. 

It may safely be stated that cerebral complications arising fifteen 
days prior to or twenty-one days after the appearance of the rash should 
not be regarded as encephalitis complicating measles. 

In our series of cases the onset of the encephalitis appeared in 1 
patient on the first day of the rash, in 20 between the second and the 
third day, in 27 between the fourth and the sixth day and in 7 between 
the seventh and the tenth day. For 1 patient the history of the onset 
could not be obtained. 

SYMPTOMS 


The symptoms of encephalitis complicating measles vary consider- 
ably according to the part of the central nervous system involved. The 
neurologic signs are frequently bizarre and evanescent, varying from 
day to day. These may persist even after recovery from the acute stage. 
Aphasia and psychosis have been observed; temporary amaurosis and 
bulbar and respiratory paralysis have occurred. In our series we had 
2 cases of bulbar paralysis and 1 case of amaurosis. The usual case of 
encephalitis complicating measles presents the following clinical picture: 

On the fourth to the sixth day after the appearance of the measles 
rash and when the temperature has remained normal for twenty-four to 
forty-eight hours, there is a sudden rise in temperature to 102 or 104 F.; 
headache and not infrequently convulsions appear. Lethargy, stupor and 
deep coma may be present at the onset. In some cases extreme irrita- 
bility, restlessness and delirium may mark the onset of encephalitis. 
Stiffness of the neck and Brudzinski, Kernig and Babinski signs are 
almost always present. Twitchings of the muscles, hyperreflexia and 
general muscular spasticity may be present. Loss of abdominal reflexes 
is usually present. The pupils are frequently dilated and unequal, and 
changes in the eyegrounds are found not infrequently. An unusually 
large number of patients suffer from urinary retention in the acute stage 
of the disease. The temperature may return to normal during the first 
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week of the attack, and the neurologic signs may disappear, or these may 
persist for many weeks. During this time a great variety of neurologic 
signs may manifest themselves. Persistence of these indicate develop- 
ment of sequelae (table 4).- 


TABLE 4.—Signs and Symptons Found on Admission to the Hospital 








Number of Times Found 
Disturbances in Sensorium 


Restlessness and irritability 
Irrationality 
Disorientation 

Emotional instability 


Signs of Meningeal Irritation 


Vomiting 
Nuchal rigidity 
Kernig sign 
Brudzinski sign 


Signs of Motor Disturbance 
Convulsions 
Muscle twitchings 
Athetoid MOVeMENES...5.......cceeccsessceeecceneeeeeeceeeceeeeens 
Muscular flaccidity 
Facial palsy 
Paralysis of legs 
Hemiplegia 


Disturbance in Reflexes 
Hyperreflexia 
Deep reflexes absent 
Abdominal reflexes absent 
Cremasteric reflexes absent 
Babinski signs 
Ankle clonus 


Involvement of Cranial Nerves 
Nystagmus 


Pupillary inequality 
Fixed pupils 
Optie neuritis 


Bulbar Signs 
Mucus in throat 


Respiratory irregularity. 
Dysphagia 


Miscellaneous Signs and Symptoms 


Slurred speech 

Urinary retention 

Incontinence of bowel and bladder 
Paresthesia 





Temperature.—The onset of the encephalitis complicating measles is 
almost always accompanied by a rise of temperature to 104 or 105 F. 
Only 8 patients in our series had a temperature as low as 100 F.; the 
remainder had temperatures varying from 102 to 105.4 F. 


White Cell Count.—Blood counts have been made on 30 patients. 
The leukocyte counts varied between 5,500 and 25,000. In only | 
instance the leukocyte count reached 56,000. The predominance of 


polymorphonuclear elements was noted in all cases. 
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Age Incidence-—The age incidence of encephalitis complicating 
measles naturally parallels that of measles (fig. 1). Of the 56 patients 
in our series of cases, there was 1 under 3 years (1% years) of age; 41 
patients, or 75 per cent, were between 4 and 8 years. There was 1 
patient 16 years old. 


CLASSIFICATION 


Numerous classifications of the types of clinical reactions in 
encephalitis associated with measles have been offered by different 
observers. 

Ford * arranged the 125 cases of encephalitis complicating measles 
reviewed by him into five groups, although he admitted that there is a 
great deal of overlapping and an exact classification is not possible: (1) 





NUMBER OF CASES 





UR, eS ECT RT MOURA HS 
AGE IN YEARS 














Fig. 1—Age incidence of encephalitis complicating measles (56 cases). 


diffuse cerebral symptoms of brief duration; (2) multiple focal cerebral 
symptoms ; (3) hemiplegias and aphasias ; (4) cerebellar syndromes, and 
(5) paraplegias and syndromes referable to the spinal cord. 

Essentially the symptoms are referable to the parts of the nervous 
system chiefly involved in the pathologic process and other disturbance 
of functions resulting from such involvement. Perhaps an anatomic 
classification may best be offered depending on the principal symptoms 
resulting from the pathologic process : 

1. Meningeal type: characterized primarily by classic signs of men- 
ingeal irritation, such as nuchal rigidity and bilateral Kernig and Brud- 
zinski signs (6 cases). 

2. Encephalitic type: characterized clinically by convulsions, coma, 
disturbance in the deep reflexes and the presence of pathologic reflexes 
(35 cases). 
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3. Bulbar type: characterized primarily by disturbance in cranial 
nerves, difficulty in swallowing and respiratory and cardiac disturbances 
(2 cases). 

4. Striatal type: characterized primarily by disturbance in muscle 
tonus and by the presence of abnormal involuntary movements (2 cases). 

5. Myelitic type: characterized primarily by disturbance of deep 
reflexes and muscle tone and possibly by sensory change (1 case). 

6. Mixed type: in which there is a combination of the foregoing 
symptoms (10 cases). 

In classifying the types in our cases of encephalitis complicating 
measles it is evident that we are confronted with a condition that is based 
on a pathologic process that is diffuse, involving the meninges, the entire 
brain and occasionally the spinal cord. 

Six patients presented chiefly signs of meningeal irritation, and their 
condition may be classified as primarily of the meningeal type. Thirty- 
five patients presented signs and symptoms that might be best designated 
as of encephalitic character. Two presented symptoms that were due to 
involvement of the corpus striatum. Two patients presented signs and 
symptoms that were essentially due to bulbar disturbance. One 
presented signs chiefly of a myelitis. One patient presented symptoms 
of complete temporary amaurosis with atrophy of the optic nerve. The 
remainder presented signs and symptoms of a mixed nature which 
obviously were due to the involvement of the entire central nervous 
system. 

STUDIES OF THE SPINAL FLUID 


The results of examination of the spinal fluid in encephalitis com- 
plicating measles, as in most encephalitides, are not diagnostic of the 
disease. Some fluids show no deviation from the normal spinal fluid 
(table 5). Fourteen of the 56 patients observed have had normal spinal 
fluid. In our patients with postmeasles encephalitis the spinal fluid was 
clear and usually under increased pressure. In 42 of them there was 
an increase in cells from 20 to 600; 3 had a cell count of over 500, and 
the average count was between 50 and 200. In no instance did the cell 
count reach 1,000. There was no correlation between the cell count of 
the spinal fluid and the severity of the disease or the prognosis in the 
individual case. It has been stated, however, that the lower the cell 
count the worse may be the prognosis for life or sequelae: A low count 
may indicate more encephalitic and less meningitic involvement, while in 
cases in which there is pronounced meningeal reaction, with the spinal 
fluid containing a larger number of cells, there may be a more favorable 
prognosis. In our 8 cases with fatal outcome, 2 of the patients had 
normal spinal fluid cell counts, and 6 had counts from 38 to 120 cells. 
The cells were all lymphocytes. Only occasionally were polymorpho- 
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nuclear cells present. The sugar content was always normal and in some 
cases slightly higher than normal. The albumin and globulin contents 
were usually increased. In 1 patient the spinal fluid showed an acellular 


TABLE 5.—Laboratory Data in Cases of Encephalitis Complicating Measles 








Spinal Flud 
White Tempera-- A a 
Blood ture, Appear- Lympho- Protein, 
Patient Cells ¥. ance cytes Mg. Culture Outcome 





106 Olear 18 Recovered 
98.8 Clear y By se Recovered 
Clear 90 : eaabaae Recovered 
Clear 42 § Recovered 
Clear Died 
Clear 3 : Recovered 
Clear ‘ Recovered 
Clear : ds Recovered 
Cloudy ea : Recovered 
Clear é p : Recovered 
} : Recovered 
Pe Died 
Clear 50 - nee opinlalioies Recovered 
Clear as Recovered 
Clear 3 i Recovered 
Clear : Recovered 
Clear é : Recovered 
Clear j ‘ Recovered 
Clear 56 ‘ is sibs Ried 
Clear aa rab Recovered 
Clear in eta Recovered 
Clear 5 : Recovered 
Bloody 7 ae — Recovered 
Clear Recovered 
Clear 5 ‘ Recovered 
Clear 5 : Recovered 
Cloudy é 5 Recovered 
Clear 5 y Recovered 
Clear 55 i Recovered 
Clear 35 : Recovered 
Opalescent 3 . Sterile Reeovered 
Clear . ‘ Sterile Recovered 
Clear 5 ‘ Recovered 
Clear é i Recovered 
Clear é Sterile Recovered 
Clear ‘ Sterile Recovered 
Clear f Sterile Died 
Clear P P Sterile Died 
Clear 3 ae : Sterile Recovered 
Clear iii Sterile Recovered 
Clear i ‘ Sterile Died 
Clear 5é : Sterile Recovered 
Clear ‘ q Sterile Recovered 
No tap lac - ose Recovered 
Clear ‘ Recovered 
Clear I Recovered 
Clear 90 : Died 
Clear 33 : Recovered 
Clear ee : Recovered 
Olear , é 34 Recovered 
Clear : Recovered 
Clear ‘ : Recovered 
Olear ‘ Recovered 
Clear : Recovered 
Clear \ Recovered 
Clear Sterile Recovered 


Cenoourcwre 





hyperalbuminosis, a condition found in the Guillain-Barré syndrome.’® 
Bacteriologically, all fluids were sterile on smear and culture. 


19. Guillain, G.: Radiculoneuritis with Acellular Hyperalbuminosis of Cerebro- 
spinal Fluid, Arch. Neurol. & Psychiat. 36:975 (Nov.) 1936. 
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PATHOLOGIC CHANGES IN ENCEPHALITIS AND ENCEPHALOMYELITIS 
COMPLICATING MEASLES 


The pathologic changes occurring in the brain and spinal cord have 
been thoroughly surveyed by many workers: Malamud,”° Ferraro and 
Scheffer,** Putnam and Alexander,”* Greenfield,?? Finley,‘’ Moore and 
McCordock,”* Zimmerman and Yannet,?* Ziskind and Schattenberg ** 
and Ford.’* 

Most pathologists agree that the pathologic changes in postmeasles 
encephalomyelitis are characterized by perivascular demyelination. 

They also agree that the affected areas are almost entirely limited 
to the white matter of the cerebrum, cerebellar peduncles, pons, cere- 
bellum and spinal cord. The process is rather diffuse. 

Opinion, however, is divided among pathologists whether the 
pathologic changes found in the central nervous system in postmeasles 
encephalitis are to be considered inflammatory, due to the localization 
of the virus in the brain and spinal cord, or degenerative, due to the 
action of toxins elaborated by the virus and carried to the central nervous 
system by the blood circulation. 

There is severe congestion of the meninges and of the entire nervous 
system. Occasionally petechial hemorrhages are present in the meninges 
as well as in the brain. The neurocytes may show a cloudy swelling 
and chromatolysis and in many instances satellitosis and neuronophagy. 
However, the specific changes are in and about the veins and particularly 
in the white matter. Perivenous infiltration with microglial cells is 
pathognomonic of this disorder. The microglial cells themselves may 
undergo pathologic changes, and many of them contain fat droplets. 
The astrocyte reaction is usually of a mild nature, though in certain 
cases more severe reaction may occur. Hematogenous inflammatory 
reactions in the nature of perivenous collection of lymphocytes and 


20. Malamud, N.: Encephalomyelitis Complicating Measles, Arch. Neurol. & 
Psychiat. 38:1025 (Nov.) 1937; Sequelae of Postmeasles Encephalomyelitis, ibid. 
41:943 (May) 1939. 

21. Putnam, T. J., and Alexander, L.: Disseminated Encephalomyelitis: His- 
tologic Syndrome Associated with Thrombosis of Small Cerebral Vessels, Arch. 
Neurol. & Psychiat. 41:1087 (June) 1939. 

22. Greenfield, G. J.: Pathology of Measles Encephalomyelitis, Brain 52:171 
(July) 1929, 

23. Moore, E., and McCordock, H. A.: Encephalomyelitis and “Hemorrhagic 
Virus Pneumonia” Complicating Measles, Arch. Neurol. & Psychiat. 32:560 (Sept.) 
1934. 

24. Zimmerman, H. M., and Yannet, H.: Encephalomyelitis Complicating 
Measles: Report of Case with Necropsy, Arch. Neurol. & Psychiat. 24:1000 
(Nov.) 1930. 

25. Ziskind, J., and Schattenberg, H. J.: Postmeasles Encephalitis, Arch. Path. 
27:128 (Jan.) 1939, 
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plasma cells are not common, though occasionally they may occur. The 
perivenous microglial reactions are particularly striking about the larger 
veins in the white matter, under the ependyma of the ventricles and 
under the pia in the spinal cord. Immediately adjacent to the perivenous 
microglial reactions there is striking demyelinization, a process which 
is specific in this disorder. The axis-cylinders in these areas of demyeli- 
nation may undergo fragmentation and degeneration. Many venules 
contain red thrombi. The endothelial lining of the wall may undergo 
a reactive process, and thickening of the veins is not at all uncommon. 
The process is diffuse and disseminated, and no part of the central 
nervous system is immune to it (table 6). 


REPORT OF A CASE 


S. A. was a 4 year old Negro girl admitted to the hospital on Feb. 18, 1941. 
Eight days before admission she complained of cough, sore throat, abdominal pain 
and headache. Five days before admission a morbilliform eruption and photophobia 
developed. The day preceding admission she had a stiff neck and became lethargic. 


TABLE 6.—Histologic Changes 








. None found 
. Congestion and petechial hemorrhages in the brain and spinal cord 
3. Thrombi of the small cerebral vessels 
. Perivascular infiltration (not constant) 
. Perivascular demyelination (most constant) 
Phagocytic glial cells with lipoid granules filling them 





On admsision the patient was acutely ill and stuporous. Abnormal physical 
findings consisted of nuchal rigidity and a fine tremor of the left arm. The 
superficial and deep reflexes were all present. No pathologic reflexes were elicited. 
Spinal tap showed clear fluid, 120 cells (all lymphocytes), 75 mg. of protein 
and a slightly reduced concentration of sugar; on culture the fluid was sterile. 
Urinalysis revealed no abnormalities except the presence of acetone. The white 
blood cell count was 8,400. 

Toward the end of the first day in the hospital pronounced spasticity of the 
patient’s upper extremities developed, with tremors of the hands. 

On the second day the drowsiness increased. There was extreme hyperesthesia 
over the entire body. The patient lay semiflexed, with her legs drawn up, arms 
on her chest and her head sharply retracted. The nuchal rigidity had become 
extreme, and a Kernig sign was now present. A Babinski sign appeared on the 
left. There was some left external ocular incoordination. 

On the fourth day in the hospital, the patient was considerably. worse and no 
response to questions or external stimuli could be obtained. At this time the 
nuchal rigidity seemed to relax somewhat. The abdominal reflexes were no longer 
present, and the knee jerks could not be elicited. A soft systolic murmur appeared 
at the apex of the heart. 














Fig. 2.—Areas of demyelination in the subcortical region. Stain for myelin; 
x about 22. 














Fig. 3—Areas of demyelination in the subcortical region. Stain for myelin: 
* about 55. 
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Fig. 4—Perivenous area of demyelination. Stain for myelin; < about 330. 

















Fig. 5—Areas of demyelination in the internal capsule. Stain for myelin; 
x about 22, 
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For the next ten days the patient’s condition remained stationary. On the 
fifteenth day the abdominal reflexes and knee jerks returned. At this time 
the patient was unable to swallow, and for the rest of her stay in the hospital 
she had to be fed by gavage and intravenous administration of fluids. 

On the twenty-second day of illness, the spasticity of her extremities had 
changed to extreme flaccidity on the left side, while her right side remained spastic. 

She was incontinent during the greater part of her stay in the hospital. The 
eyegrounds were normal at all times. 

Bronchopneumonia developed later, and the patient died. The final diagnosis 
was encephalomyelitis complicating measles, with diffuse multiple focal cerebro- 
spinal symptoms and terminal bronchopneumonia. 














Fig. 6—Areas of demyelination in the internal capsule. Stain for myelin; 
x about 70. 


Necropsy Report—The brain was edematous, and the meninges were congested 
The pial veins were engorged with blood. Sections were taken from the cortex, 
the basal ganglions, the thalamus, the internal capsule, the cerebellum and the 
cervical region of the spinal cord. Nissl stain and stains for myelin, glia and fat 
were used. The pia was congested and hyperemic, and there were a few fat-laden 
granular cells. No inflammatory reaction was found in the pia. The neurocytes 
showed mild neuronophagy and satellitosis, mild cloudy swelling and chromatolysis. 
Throughout the sections examined, numerous foci of demyelination were found 
(figs. 2 to 5). These areas were mostly around the veins. The veins showed 
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ig. 7—Perivascular cellular infiltration. Nissl stain; « about 60. 





Fig. 8—Cellular infiltration around vein. Nissl staining; x about 263. 





Fig. 9.—Perivascular area of degeneration with cellular infiltration. Hema- 
toxylin-eosin stain; < about 60. 








Fig. 10.—Pericapillary venous infiltration. Hematoxylin-eosin stain; x about 
263. 
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perivascular cellular infiltrations (figs. 6 to 10), which, however, were composed 
of microglial cells and many of which contained numerous fat droplets (fig. 11). 
Around many of the veins there was a fine fibrillar network, with a few compound 
granular corpuscles. No real inflammatory reactions were found. The axis- 
cylinders in the area of demyelination were apparently intact. No real sclerotic 
foci were found, though there was a distinct glial proliferation. 

Sections of the brain were sent to Dr. Otto Marburg, who studied them histo- 
logically and found identical changes in his preparations. His pathologic diagnosis 
was: “Multiple demyelinations with intact axis-cylinders and reactive formation 
of compound granular cells; slight incipient sclerosis; no signs of inflammation. 
The foci resemble those in multiple sclerosis.” 














Fig. 11.—Infiltration of capillary with compound granular corpuscles contain- 
ing fat; scarlet red; < about 263. 


The remainder of the autopsy showed patchy areas of bronchopneumonia and 
cloudy swelling of the viscera. 
PROGNOSIS 


The prognosis of the acute phase of encephalitis complicating measles 


varies with different observers, in different epidemics and in different 
parts of the world. In the United States mortality rates of 10 per cent, 
20 per cent and even 38 per cent have been reported. Neal,?* Ford,’ 
26. Neal, J. B., and others: Encephalitis: A Clincial Study, New York, Grune 
& Stratton, Inc., 1942. 
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Peterman and Fox,®? Hoyne*® and Hamilton and Hannon™ have 
reported various mortality rates. 

In our series of 56 cases of measles complicated by encephalitis 8 
patients died, a mortality rate of 14.3 per cent. Of the 60 patients with 
encephalitis in the 1941 epidemic, 9 died, a mortality rate of 15 per cent. 

The prognosis for sequelae of encephalitis complicating measles 
cannot be definitely determined, since observation of a large number of 
patients over a long period of years after recovery from the acute phase 
of the disease is extremely difficult to carry out. Ford ® stated that more 
than half of the patients who survive an attack of encephalitis com- 
plicating measles show more or less definite evidence of damage to the 
central nervous system and that 65 per cent of those who survive will 
show some residual changes if followed for a long time. He expressed 
the opinion that mental changes are the most common of all residuals 
and are found in nearly one third of the patients. Ford mentioned 
impairment of intelligence, irritability, instability of mood, disturbance 
in sleep, narcolepsy, metabolic and endocrine disorders, cerebellar ataxia, 
spastic paraplegia and convulsions among the more common sequelae. 

In our series of 56 cases, 32 patients were followed for from two 
months to seven years after their discharge from the hospital. We 
found sequelae in 22 of them, or 69 per cent. These were distributed 
in the following groups: those followed from five to seven years, which 
group included 5 subjects; those followed from three to four years, a 
group which included 10 subjects; those followed from six months to 
two years, 12 subjects, and those followed from two months to six 
months, 5 subjects. At each follow-up interview a complete interval 
history was taken, with emphasis on questions referable to changes in 
personality, manifestations of involvement of the nervous system and 
the general health of the patient. Each patient received a thorough 
physical survey and a complete neurologic examination. It was noted 
that in the patients followed for a long period there was a tendency for 
progressive reduction in the neurologic disturbances and personality 
disorders became more apparent. Thus, in the group followed for five 
to seven years intellectual retardation, irritability, facial masking and 
muscle tremors were noted. In the group followed for three to four years 
mental dulness and disturbance in the deep reflexes were the outstanding 
manifestations. In the group followed from six months to two years 
emotional instability, irritability, facial masking, lack of concentration, 
depression of the deep reflexes, Babinski signs and pallor of the optic 
disks were found. 

It is apparent that with the passing of time there is a‘tendency for 
the neurologic manifestations to disappear and to be replaced by behavior 
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disorders resulting from an injured brain. This may be partly explained 
by the fact that the pathologic process affects chiefly the white matter 
rather than the cortex (table 7). 


TaBLE 7.—Changes Noted in Follow-Up Examinations of Patients Who Had Had 
Encephalitis Complicating Measles 








Patients Followed 5 to 7 years (5) 








_————$ 


On Admission 


Convulsions.... 
Extreme drowsiness 


Papilledema 

Left hemiplegia 

Bilateral Babinski sign 

Ankle clonus 

Absence of abdominal reflexes............. 
Muscular twitching 


Patients Followed 3 to 4 
- ~ 


On Last Follow-Up 


I od ri vckunbekccdstcabisenaddes 
Emotional instability. ......cccccccecccces 
NS nc ccnssducnbetecududdiates 
Irritability 

EEE He 
Inability to concentrate 

LS 6 ike kw dnkensacecdsccevenavbans 
Enuresis 

Loss of manual dexterity 

Facial masking 

Facial palsy 

TROREOES OF CHO MAMAS. .. 6... 0c ccccccccces 
Si Caen esbsis bass vanewiuuéownad 


Years (10) 





On Admission 
COM ss iis x since weed ebankn deasencasss 


Cad. ash ervasnaweehansckeie> 
Nuchal rigidity 
Kernig sign 


Absence of deep reflexes 

Badia GSR. ois cc cccccee delinwak Goes toes 
Absence of abdominal reflexes 

Absence of cremasteric reflexes............ 
Nystagmus 


On Last Follow-Up 


Nervousness 

Irritability 

Mental dulness 

Inability to concentrate.................-. 
Headache 

en co tiv cundenenus deceovas 
EE UIs 5566 cc cedccncenctocecss 
Facial masking 

Impaired manual dexterity 

Hyperreflexia 

Depression of deep reflexes................ 
Babinski sign 

Absence of abdominal reflexes............. 
Choreiform movements................... 
Tinnitus 

Enuresis 


Patients Followed 6 Months to 2 Years (12) 
A... — 





7 


On Admission 


Convulsions 
Drowsiness 


Nuchal rigidity 

Kernig sign 

Nystagmus 

Papilledema 

Absence of deep reflexes 

Absence of abdominal reflexes............. 
Absence of cremasteric reflexes............ 
Paralysis of lower limbs 

Babinski sign 


On Admission 





t 


Convulsions 

Babinski sign 

Absence of cremasteric reflexes 
Absence of abdominal reflexes......... 





On Last Follow-Up 


Irritability 

NG cas sow ide ks Gancecacuadedeadecs 
Emotional instability.............ccccssee 
Inability to concentrate 

Facial masking 

Nystagmus 

Pallor of the optic disks................... 
Hyperreflexia 

Depression of deep reflexes..... 

Absence of abdominal reflexes............. 
Babinski sign 

Enuresis 


Patients Followed 2 to 6 Months (5) 
= - — * 





On Last Follow-Up 


Trritability 

SIS di ices Gidals Ui45 Wb ecoecas teas 
I 8 sa ddcsdadepeccscsexcsesen 
Hyperreflexia 

Depression of deep reflexes................ 
Babinski sign 

Incontinence 





Summary of Prognosis—-Our studies were made on two groups of 


patients : 


1. Thirty-three who had the disease between 1935 and 1941 were 
studied. Four of these died, a mortality rate of 12.1 per cent. Seventeen 
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of the 29 patients who recovered were followed up, and in 11 of these, 
or 65 per cent, sequelae were demonstrated. 

2. Twenty-three patients were studied in the 1941 epidemic. Four 
of these died, a mortality rate of 17.4 per cent. Fifteen of the 19 who 
recovered were followed up, and in 11 of these, or 73 per cent, sequelae 
were demonstrated (tables 8 and 9). 


TREATMENT 
The treatment of encephalitis complicating measles is essentially 
symptomatic. There is no known specific treatment for this condition. 


TABLE 8.—Summary of Sequelae Noted on Follow-Up in Order of Frequency 








Sequela Occurrence Sequela Occurrence 


Emotional instability 16 
I I aike k v0 ks den b's cence 
RAGE OF ie PG coo 6 dose ec ceenses 
Babinski sign 

Retardation in school 

Hyperreflexia 

Headache 

Internal strabismus................. 
Pallor of optic disks................. 
icine 5 65 én ns 0 ab deka Vebkesene 
GD hed. <5. S56 ois ae Sond Westies 
Impaired manual dexterity 


~ 
f—) 


Convulsions 

Petit mal seizures 

Atrophy of the optic nerve 
Papilledema 

Paresis of arm 

Nystagmus 

Scanning speech 


[sae wore GS =) 


ee ee 


ee 


TaBLe 9.—Prognosis of Encephalitis Complicating Measles 








Fatality, Cases with Cases with Sequelae, 
Year ‘ase: Deaths per Cent Follow-Up Sequelae per Cent 


1935 to’ 1940......... 3: 12.1 11 65 
2: ll 73 


The following therapeutic procedures and agents have been used by 
various observers : 


1. Lumbar puncture to reduce intracranial pressure, to alleviate 
headaches and to control convulsions. 

2. Inhalations of chloroform and ether ; administration of magnesium 
sulfate intravenously, intramuscularly, orally, and by rectum, and use 
of sodium amytal to control convulsions. 

3. Sedatives for cerebral agitation and restlessness. 

4. Magnesium sulfate and concentrated dextrose used intravenously 
when there is increased intracranial pressure. 


5. Hydrotherapy employed when there is high temperature. 
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6. Convalescent measles serum administered intrathecally, intra- 
venously and intramuscularly (no evidence of its efficacy). 


7. Blood transfusions occasionally used. 
8. Physiologic solution of sodium chloride and dextrose administered 
intravenously to patients in coma. 
9. For the treatment of patients with bulbar paralysis: 
(1) Maintaining the patient in the Trendelenburg position. 
(2) Avoidance of feeding by mouth. 
(3) Continual intravenous drip of physiologic solution of sodium 
chloride and dextrose. 
(4) Use of gavage feedings. 
(5) Suction of mucus from throat. 
10. Use of Drinker’s respirator for respiratory paralysis. 
11. Administration of sulfathiazole, sulfadiazine and amphetamine 
sulfate (no evidence of their efficacy ). 
12. Inoculation with encephalitis vaccine (herpes F. strain, Mathe- 
son Commission) ** (value not definitely established). 
13. Foreign protein therapy as recommended by Hamilton and 
Hanna," mixed typhoid vaccine being used intravenously. 
14. Symptomatic treatment : 
(1) Close attention to the skin to prevent ulceration. 
(2) Administration of sufficient fluids—by mouth, by hypo- 
dermoclysis or intravenously. 
(3) Catheterization when necessary. 
(4) Suction of mucus from the throat in bulbar involvement to 
prevent aspiration pneumonia. 
(5) Hydrotherapy. 


(6) Support for paretic extremities. 


SUMMARY AND CONCLUSIONS 

Measles is complicated by symptoms referable to the central nervous 
system in about 1 in 1,000 to 1,500 cases of measles. 

Twenty-three cases of encephalitis complicating measles in 1,213 
patients with measles hospitalized at the Kingston Avenue Hospital were 
observed from January to June 1941. 

Thirty-three cases were collected from the records of the hospital 
from 1935 to January 1941, making a total of 56 cases. 


27. Epidemic Encephalitis: Etiology, Epidemiology, Treatment, Third Report 
by the Matheson Commission, New York, Columbia University Press, 1939. 
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Three types of onset of encephalitis have been observed: (1) con- 
vulsions or convulsions followed by coma, in 50 per cent of the cases; 
(2) listlessness, drowsiness, stupor and coma, in 40 per cent of the 
cases; (3) delirium, irritability and excitement, in 10 per cent of the 
cases. 

There is no correlation between the severity of the attack of measles 
and the occurrence of encephalitis. 

The height of the fever and the extent of the measles rash have no 
apparent bearing on this complication. 

The average time of onset of encephalitis is between the fourth and 
the sixth day after the appearance of the rash. If cerebral symptoms 
occur sixteen days prior to the appearance of the rash or thirty days after 
its appearance, they are not due to encephalitis associated with measles. 

There is no correlation between the severity of the onset of 
encephalitis and the prognosis for life or sequelae. 

The longer the neurologic signs persist, the more frequent are the 
sequelae and the more unfavorable is the prognosis. 

The spinal fluid findings are not pathognomonic of the disease. 
The diagnosis, therefore, cannot be based on observations of the spinal 
fluid alone. 

There is no relation. between the state of the spinal fluid and the 
severity of the attack of encephalitis or the outcome for the individual 
patient. Severe forms of encephalitis may be accompanied with normal 
spinal fluid. In the 8 cases with fatal outcome the cell count was either 
normal or only slightly above normal, suggesting that a normal spinal 
fluid may indicate a more guarded prognosis. 

The diagnosis is not difficult when neurologic signs make their 
appearance in the course of measles. When these appear in the pro- 
dromal period, the diagnosis is difficult. The differential diagnosis is 
not difficult when a history of a recent attack of measles is obtained. 

Sudden rise in temperature, headaches, convulsions and lethargic 
stupor appearing in the course of measles are danger signals. 

The cause of encephalitis complicating measles is still debated, and 
whether the histologic changes of the disease are due to inflammation 
or to toxic degeneration is still under discussion. 

The prognosis of encephalitis complicating measles for life or sequelae 
should be guarded. In our series of 56 cases, 8 patients died, a mortality 
rate of 14.3 per cent. In the present epidemic of measles, of the 60 
patients with encephalitis 9 died, a mortality rate of 15 per cent. On 32 
patients follow-up studies were carried out from two months to seven 
years after discharge from the hospital and in 22 of them sequelae have 
been demonstrated (69 per cent). 
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There is no specific therapy for this disease. It is self limited and 
will run its course regardless of the type of therapy. 

None of these patients had received convalescent measles serum, 
whole blood or placental extract in an attempt to prevent or modify the 
measles. 


1145 Eastern Parkway. 
202 New York Avenue. 
199 Bay Thirty-Fourth Street. 


ABSTRACT OF DISCUSSION 


Dr. Murray B. Gorpon, Brooklyn: In the last fifteen or twenty years at 
Kingston Avenue Hospital a large increase in the number of cases of lesions of 
the central nervous system has been noted. I decided when Dr. Litvak asked me 
to discuss this paper to investigate the number of patients with such lesions at 
the hospital during the time covered by his paper. In addition to 56 patients with 
encephalitis complicating measles, there were 102 with encephalitis in the hospital 
from 1935 to 1941: Nineteen had various types of encephalitis ; in 22 the encephalitis 
followed mumps; in 48 it followed pertussis; in 8 it followed varicella, and in 5 
it followed scarlet fever. There were none in whom it followed German measles. 

This confirms the observations of others that encephalitis complicating measles 
is the most frequent of all postinfectious encephalitides. The next is encephalitis 
complicating pertussis, with an incidence of 30 per cent; then come in order 
encephalitis complicating mumps, 14 per cent; noninfectious encephalitis, 12 per 
cent; encephalitis complicating varicella, 5 per cent, and encephalitis complicating 
scarlet fever, 3 per cent. 

The prognosis was worst in the postpertussis type. The mortality in the various 
types was as follows: encephalitis and meningoencephalitis complicating pertussis, 
33 per cent; complicating varicella, 25 per cent, and complicating scarlet fever, 20 
per cent; encephalitis complicating measles, 14 per cent; different noninfectious 
types of encephalitis, 5 per cent. There was not a single death associated with 
encephalitis complicating mumps. 

I found that the incidence was interesting: that under 3 years of age practically 
the only two types of encephalitis represented were encephalitis complicating 
pertussis, 40 cases out of 48, and straight encephalitis, 3 cases. 

In general the symptoms are those presented by Dr. Litvak. However, in a 
series of studies on mumps, I was able to confirm the observations of others, that 
in a good many instances the spinal fluid showed an increase in the lymphocyte 
count without appearance of any symptoms at all. It may mean that there is some 
injury to the central nervous system in almost every case of mumps without 
necessarily any symptoms appearing. 

I was especially interested in the postencephalitic disorders in children. If 
they contract the disease under 3 years of age, most of them become mentally 
retarded. If they are above that age at onset, they are more inclined to show 
behavior disorders and changes of personality. 

In studying a large group of children with obesity, it was found that there was 
a greater incidence of obesity in children who had a history of some infection than 
in those who presented hypothyroidism. This obesity may follow encephalitis 
and be associated with so-called adiposogenital dystrophia, due to a lesion of 
either the pituitary gland or the extrapituitary region. The extrapituitary lesions 
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according to some are much more frequent than those in the pituitary itself. This 
may be true, because in the treatment of children with either thyroid or anterior 
pituitary extract or both little effect is produced on the behavior disorder. 

On the other hand, children in whom hypothyroidism develops after any 
infectious disease more often show mental retardation than behavior change, and 
this mental retardation is more amenable to treatment with thyroid. 

Dr. Litvak did not mention in his paper whether or not he had used convalescent 
measles serum in treating any of these patients. This has been suggested by Neal 
and others. I cannot see the value of convalescent measles serum in encephalitis, 
as the disease is not due to the measles itself. It may be due to some virus 
activated by the disease. Did he use convalescent measles serum, sulfathiazole or 
any other of the sulfonamide compounds, and, if so, with what effect? 

Dr. Irvinc J. SANDs, Brooklyn: I am a neuropsychiatrist, not a pediatrician, and 
I deem it an honor to speak before you. However, I may be privileged to claim kin- 
ship with pediatricians, because for the last twenty-five years I have been engaged 
more or less actively in child guidance and in treating behavior disorders in children. 

Perhaps the slides may speak more convincingly than I can about the pathogenesis 
of this disorder. 

This slide is a magnification of 75 times. The essential pathologic change is in 
the white matter, not in the gray matter. There are some venous thrombi, and 
there are also some perivascular exudates. This slide is the same capillary 
magnified 325 times. These perivenous exudates are not lymphocytes or plasma 
cells. They are essentially microglial elements. 

This slide is a magnification of 75 times. 

To prove that the cells of the exudate are not lymphocytes and plasma cells, 
glial and fat stains must be used, and this particular capillary, magnified 325 times, 
contains microglial elements with fat cells. Considerable fat is present. 

This slide, a myelin stain enlarged 27 times, illustrates the chief lesions in 
encephalitis complicating measles. This section is from the subcortical association 
tracts. The pale areas are regions of demyelination. These areas of demyelination 
are specific for measles, smallpox and postvaccinal encephalitis, but not for German 
measles or pertussis encephalitis. 

This slide shows a small capillary magnified 400 times; not perivenous 
demyelination. The axis-cylinders are fairly well intact. 

This slide is from the internal capsule; again, these are areas of demyelination. 

This is primarily a reaction which causes demyelination, attacking the asso- 
ciation fibers. This differs from what is found in encephalitis complicating 
pertussis and German measles and in the other types of encephalitis. These 
sections prove the validity of Ferraro’s claim, that the reaction in postmeasles 
encephalitis is of a toxic, rather than of an inflammatory, nature. 

These slides illustrate the acute phase of the disease. The results of interference 
of function of these association pathways produce clinical symptoms which col- 
lectively spells behavior difficulties, resulting from disturbance in perception and in 
association and interference with the proper integration of stimuli which in health 
produces a normal personality. 

The reason that many cells are not found in the spinal fluid, as are found in other 
forms of encephalitis, is that there is no real inflammatory reaction, as is shown 
from histologic studies. The perivascular exudates, which are chiefly perivenous 
exudates, do not contain lymphocytes or plasma cells but microglial elements con- 


taining numerous compound granular corpuscles due to the destruction of the 


myelin. 
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The treatment of sequelae and the management of encephalitic disorders 
complicating measles must be done by physicians who have been working in the 
fields of child guidance and behavior disorders in general, as they have produced 
special methods of therapy which have proved effective in management of these 
conditions. 

Dr. JosEPH STOKES Jr., Philadelphia: I do not believe that Dr. Hodes, Schaffer 
and Rake are here, but it is worth while mentioning the interesting study they 
have recently reported, on the finding of the virus of measles in the brain of a child 
who died of encephalitis complicating measles nine days from the onset of the 
disease. 

To my knowledge it has not been shown previously that measles virus is 
present in any of the body fluids or body tissues after forty-eight hours from 
the onset of the rash. Although convalescent serum may later prove to be of 
little or no value in encephalitis complicating measles, it would appear to be 
unwise at present to assert that there is no reason to use convalescent serum 
because of the absence of measles virus or because measles virus is not the etiologic 
agent in postmeasles encephalitis. 


Dr. ABRAHAM M. Litvak, Brooklyn: Sulfathiazole was used in 250 cases of 
measles in a controlled series. Its use has minimized the number of deaths from 
pneumonia and reduced the incidence of complications associated with secondary 
invaders like streptococcus and staphylococcus. This drug has no effect on 
encephalitis complicating measles. 

I have used convalescent measles serum intravenously in postmeasles enceph- 
alitis. I am not convinced of the efficacy of this method of therapy. 

I am familiar with the recent work of Dr. Hodes and his collaborators in 
the isolation of the measles virus from a patient with postmeasles encephalitis 
with which virus measles was reproduced in a monkey. 

Dr. Rivers did not favor the theory that the measles virus causes the encephalitis 
complicating measles, because viruses have been known to have an affinity for 
nerve cells, and in postmeasles encephalitis the pathologic condition is such that 
the nerve cells are not involved and not injured. The white matter is predominantly 
affected in a demyelinating process. For this reason I still do not think that measles 
encephalitis is caused by a virus. The possibility of a symbiotic action of two 
viruses causing the encephalitis in measles has been suggested, one of which (the 
measles virus) was isolated by Hodes and the other of which perhaps was not 
isolated. 

Convalescent measles serum may be used in this disease if one believes that 
the encephalitis is caused by the virus of measles. On the other hand, if one is an 
adherent of the theory that when virus is attached to a cell it cannot be disso- 
ciated by any serum, there is the question as to whether or not it will benefit 
the patient. 

However, inasmuch as encephalitis complicating measles is a disease with a 
high mortality and morbidity rate, convalescent measles serum should be used. 





PREMENSTRUAL STATE IN YOUNG GIRLS 


J. D. PILCHER, M.D. 
AND 


HENRY TUCHEWICZ, A.B. 
CLEVELAND 


Since 1933 at Cleveland City Hospital and its outpatient depart- 
ments, especially at the East Thirty-Fifth Street dispensary, one of 
us (J. D. P.) has been treating juvenile female patients for gonorrheal 
infections of the genital organs. As a matter of course, many girls with 
nongonorrheal complaints have also been referred for examination. 


No report of the premenstrual condition to be described here has 
been found in the literature in English, although it may have been recog- 
nized by many physicians, but in 1926 an excellent description was 
published in German by Soeken.* Her observations will be presented 
later. It would seem of value, therefore, to give a summary of the obser- 
vations made by us on 50 patients in the period preceding menstruation, 
all of whom, with the exception of the first patient seen, were examined 
at the City Hospital and its dispensaries, and in addition on 9 patients, 
all under 14 years of age, who presented the same clinical picture, 
although it was not noted by the patient or by her mother until after 
the girl had menstruated. 

The first patient in the series of 50, a 10 year old white girl, was seen 
with Dr. Joseph E. McClelland. She. had been brought to his office 
because her mother feared that the child’s vaginal discharge was due to 
the return of a condition for which treatment had been given some time 
previously. This disorder had never been definitely diagnosed, although 
gonorrhea was suspected. Needless to say, the family was much dis- 
tressed. Examination revealed that there was a small amount of dis- 
tinctly white, caseous exudate on the child’s vulva; the tissues of the 
hymen ring were greatly swollen, were soft and were of a slightly 
grayish color; the vagina contained a rather large amount of the white, 


A preliminary report of this paper was read at a meeting of the American 
Pediatric Society, Hot Springs, Va., May 24, 1941. 

From the Department of Pediatrics, the Outpatient Department and the Bac- 
teriologic Laboratory of the City Hospital and from the Department of Pediatrics, 
School of Medicine, Western Reserve University. 

1. Soeken, G.: Die Vaginalflora im Kindes- und Pubertatsalter, Ztschr. f. 
Kinderh. 40:727, 1926. 
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The vaginal wall was somewhat rugate and pale, and 
The caseous appearance 


caseous exudate. 
the cervix was normal for a child of this age. 
of the exudate was particularly noticeable when it was spread on a slide, 
as was also the distinctly white appearance and the absence of the 











girl in the 








Fig. 1—Vaginal smear (Gram stain) from a 10 year old white 
premenstrual state. Oil immersion lens used. 
yellow color usually seen in the vaginal exudates of children. A gram- 
stained smear viewed under low power showed many large vaginal cells 
and a faint but distinct, dark haze which under oil immersion proved 
to be made up of innumerable large gram-positive rods (fig. 1). These 
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were identified in subsequent patients as belonging to the group of 
lactic acid bacilli. The absence of pus cells was striking. This child 
menstruated a few months after the examination, in her eleventh year. 

Physicians who have administered estrogen to juvenile female 
patients, especially in the treatment of gonorrheal infection of the genital 
organs, are familiar with the picture presented by this patient. 

Our associate pediatricians have not recognized this premenstrual 
state, and a few of these girls have been referred to the dispensary by 
school physicians and school nurses for examination because gonorrheal 
vaginitis was suspected. Indeed, a number of the patients’ mothers 
have been distressed by the vaginal discharge associated with the con- 
dition, since in a vague way they feared the possibility of venereal 
infection. One 10 year old girl who had this vaginal discharge was 
brought to the dispensary for examination because the family suspected, 
correctly, that she had attempted sexual intercourse and feared that she 
had a gonorrheal infection. 


SOURCE OF THE MATERIAL 


With the exception of the first girl all were patients seen in the dis- 
pensary or admitted to the hospital for the treatment of other conditions. 
An examination of the genitalia is made only when it is indicated by 
the symptoms or because of complaints made by the patient or her 
family. This report, therefore, can give no idea of the relative frequency 
of the condition among girls of the ages involved, from 8% to 14 years, 
or, in fact, of whether all girls pass through this phase prior to 
menstruation, 

In the series of 50 girls there were 15 who complained of vaginal 
discharge; in 14 others, treated for a gonorrheal infection, the non- 
gonorrheal condition was recognized during subsequent examinations, 
and in 16 the state was recognized by the characteristic vaginal smear 
made at the time of admission to the hospital for other reasons or when 
it was suspected that the condition was present, because of pubic hair 
or enlarging breasts. Curiously, 3 of these 16 patients were discovered 
when a number of girls in the ward were examined during the prepara- 
tion of this paper. The mothers of 3 girls thought that their daughters 
were having premenstrual symptoms, because of indefinite abdominal 
pains and spells of dizziness. Finally, 2 of the girls were examined 
because a younger sister of each had a gonorrheal infection. 


APPEARANCE OF THE VULVA 


In clean girls the appearance of the vulva is like that described in the 
first patient examined. A number of the girls, however, were from 





PILCHER-TUCHEWICZ—PREMENSTRUAL STATE IN GIRLS 299 


families of the “unwashed,” and in these girls there was not uncommonly 
a rather large amount of the caseous-like exudate about the vulva, 
especially between the labia (fig. 2). The presence of numerous super- 
ficial ulcers on the labia has been noted. They healed when the labia 
were kept clean and an alkaline dusting powder was applied. 


LABORATORY DATA 


Vaginal Reaction—tThe vaginal reaction was recorded in the great 
majority of these cases. It was acid to methyl red; that is, it had a 











Fig. 2—Vulva of a Negro girl 11 years 1 month of age in the premenstrual 
state. Note the grayish white appearance of the hymen tissue and the white exudate. 


hu of 6 to 4.4 and in most cases tended toward the more acid range of 
the indicator. In only 2 instances in which other indications of the 
premenstrual state were present was the reaction slightly alkaline to 
methyl red. It is well known that the vaginal reaction is alkaline in 
young girls and usually becomes acid with the appearance of the menses. 
Attention is called to the fact that there is a period of months or even 
as much as two years during which physical, bacteriologic and chemical 
changes occur in the vagina before the actual onset of menstruation. 

It is now also well known that administration of an estrogenic sub- 
stance to girls before puberty, especially in the treatment of gonorrheal 
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infection of the genitalia, results in similar changes in the vagina, with 
a return to normal in a few weeks after the withdrawal of the estrogenic 
substance. In many of the patients who received estrogenic therapy 
we have noted, first, the change in the cellular elements in the smear 
from pus cells to vaginal cells, then the gradual change from alkaline to 
acid reaction and, lastly, the decrease in the number of gram-negative 
bacteria and the presence of gram-positive bacteria, especially of the lactic 
acid-forming group. A similar increase in the acidity of the vaginal 
reaction has been noted in a few of the premenstrual patients who have 
been reexamined, such as has been seen when estrogenic therapy is given. 
The data, however, in this respect are rather meager. 


Microscopic Examination——Under the microscope the vaginal 
exudate presents a fairly characteristic but not a fixed picture. It 
consists primarily of vaginal cells and gram-positive organisms, chiefly 
rods which on culture prove to belong to the lactic acid group or which 
are, less commonly, small diplococci or short diplobacilli, the two forms 
of enterococci. Short gram-negative rods (Bacillus coli) and gram- 
positive diphtheroid bacilli are often present. 

The bacteria were frequently found in enormous numbers. When 
they were abundant they could be seen as a dark mist under low power 
magnification. At times the exudate seemed to consist almost entirely 
of these organisms, with relatively few vaginal cells present; again, 
there were relatively few bacilli. The usual vaginal cell was polygonal 
or circular with a centrally placed nucleus, like the cells seen in secre- 
tions from the vagina after administration of estrogen to young girls. 
Not infrequently the cells were shriveled, as if they were old; this was 
the usual appearance when the smear was made from vulvar material. 
Pus cells were not infrequently present, but they were always fewer 
than the vaginal cells. Pus cells were seen more often in the older girls 
who had menstruated and especially in the unclean girls. 

Bacteriologic Examination.—The observations leading to this paper 
were primarily clinical, not bacteriologic. Cultures were made, however, 
in litmus milk from samples taken from the vaginas of more than two 
thirds of the subjects. The growth was always predominantly charac- 
teristic of acid-forming organisms. As in the smear, organisms of the 
lactic acid group were found by far the most commonly in the culture; 
less commonly seen were enterococci, organisms of the proteus group 
(Bacillus proteus vulgaris), gram-positive cocci and diphtheroids and 
colon bacilli (Bacillus coli). As most of the cultures were made in the 
outpatient department, where the samples were taken without the use of 
a vaginoscope, the prevalence of the intestinal flora in the cultures was 
to be expected. In a few instances the lactic acid—forming organisms 
were identified from subcultures, but for practical purposes the presence 
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of rather large gram-positive rods, often of varying length and almost 
identical with those seen in the smear, was considered to be evidence of 
their belonging to the large group of lactic acid organisms. 


AGE AT WHICH THE PHYSIOLOGIC CHANGE WAS 
FIRST OBSERVED 


The age at which the vaginal changes were first observed is known 
definitely for only 3 girls. These were patients who were hospitalized 
at the time the change occurred. The ages of these patients at the time 
were 10%, 11 and 12% years. Ten girls were fairly certain when the 
vaginal discharge was first observed, the ages given ranging from 8 years 
10 months to 12 years 8 months, with a mean of 11 years 4 months. 
From our experience with this class of people we presume that in some 
of them the discharge had probably appeared earlier. The other girls 
in our series were unaware of their condition, and the age at which it was 
observed on examination varied from 8 years 6 months to 13 years 5 
months, with a mean age of 11 years 4 months, the same as in the group 
in which the onset was known. The youngest (8% years) probably 
represents an unusually early onset of this condition, although 2 patients 
were examined when they were just over 9 years of age and found to 
have the phenomenon, the mother of one of them stating that she had 
observed the discharge two months earlier. The condition of the girl 
with onset at 8% years, however, was characteristic: The vaginal reac- 
tion was acid and lactobacilli and enterococci were grown from the 
exudate on several different visits to the dispensary. She menstruated 
two years later, at the age of 1014 years, and a smear made between 
menstrual periods also showed the presence of lactobacilli. 

Nine girls had already menstruated when they were first seen. Three 
of them sought medical advice because of vaginal discharge and 1 because 
of vulvar irritation that was most likely due to the high acidity of the 
vaginal secretion. The other 5 girls came to the dispensary for causes 
not directly associated with the condition of the genital organs. The 
ages varied from 12 years 8 months to 13% years. 

The premenstrual state may precede other signs of puberty, such as 
development of the breasts and growth of vulvar hair, but the impression 
is that the latter signs more commonly precede the changes described 
here. Our data do not warrant general conclusions in this respect. 

The complete physiologic change may take place within a few days, 
as the 3 following observations demonstrate. 

A Negro girl 12 years 3 months old had been unsuccessfully treated for gonor- 
rheal infection with an estrogenic substance and sulfanilamide. Pubic hair was 


not present, but the breasts were somewhat developed. There was considerable 
vellowish purulent exudate on the vulva, from which gonococci were grown. 
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Estrogen had not been administered for several weeks previously. Five days after 
her admission to the hospital the cervix lost its. congested appearance and there 
was but little whitish exudate; what there was consisted almost entirely of 
vaginal cells, with short and medium length gram-positive rods. Nine days after 
the original observation the exudate was white and caseous, the reaction was acid 
and the smear again showed vaginal cells with an occasional pus cell and many 
gram-positive rods of the lactobacillus type. The introitus resembled the adult 
type. The premenstrual state persisted, and fifteen months later the child menstru- 
ated. Previous to menstruation she had twice been referred by her school medical 
department for examination for a vaginal discharge which happened to be a normal 
physiologic condition. 

A second Negro girl, 10% years old, had also been unsuccessfully treated for 
gonorrheal infection with sulfanilamide, sulfapyridine and an estrogenic substance. 
None of these had been given for more than a month prior to the present examina- 
tion. Her breasts were moderately well developed; she had a little pubic hair, 
and the introitus slightly suggested the adult type. There was a yellowish dis- 
charge in the vagina, composed of pus cells and an occasional vaginal cell. Few 
bacteria were found. Examination of a smear taken eight days after the original 
observation revealed many more vaginal cells, and the vaginal reaction was slightly 
acid. In another two days, or ten days after the first examination, the pre- 
menstrual state was fully developed. Her first menstruation occurred seven months 
later. 

A similar rapid change was seen in a third Negro girl, who was almost 12 
years old, after two successive daily intramuscular doses of 2,000 international 
units of estrogen. She was suffering from an acute vaginal and vulvar gonorrheal 
infection. She had fairly well developed breasts and some pubic hair. The pre- 
menstrual state was plainly evident two days after administration of the estrogenic 
substance, and the treatment was then discontinued. The smear showed many 
vaginal celis, no pus cells, many long gram-positive rods (lactobacilli) and no other 
organisms. The vaginal state persisted, and menstruation appeared eight months 
later. 


The rapid physiologic change in the condition of the vulva and 
vagina in these girls was striking and resulted in the cure of the other- 
wise intractable gonorrheal infection. In another Negro girl, 11 years 
of age, gonorrheal infection was not cured by administration of sulf- 
anilamide or an estrogenic substance but was cured by the spontaneous 
development of the premenstrual state two months later. 

Since Lewis? first led the way, the use of estrogen in the treatment 
of gonorrheal infection of the genitalia in young girls has become 
general and is effective in a large percentage of subjects. It is of great 
interest that 3 patients in whom the usual effect of the estrogenic sub- 
stance did not develop fully and hence in whom the gonorrheal infection 
was not affected were cured when the physiologic prepubertal change 
subsequently took place. 

As estrogen is now commonly used in the treatment of gonorrheal 


infection of the genitalia in young girls before they have menstruated, 


2. Lewis, R. M.: Study of Effects of Theelin on Gonorrheal Vaginitis in 
Children, Am. J. Obst. & Gynec. 26:593 (Oct.) 1933. 
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the question naturally arises whether its use may lead to abnormally early 
menstruation. The answer would seem to be in the negative, for none 
of the girls in this series treated for gonorrheal infection or in a larger 
series treated here for the same condition in a similar way have men- 
struated earlier than is common in this community. 

There have been, however, 3 instance of probable persistence of the 
estrogenic state after therapy for eight, twelve and thirty-two months. 


In a white girl, 9 years old when she was given estrogen, the estrogenic state 
persisted for one, three, six, seven, nine, fifteen and thirty-two months after 
estrogenic therapy had been discontinued and, according to the girl’s mother, there 
had been no change in the vulva between visits to the dispensary. Menstruation 
began at the age of 11 years 8 months, or thirty-two months after she had been 
given estrogen. 

In a Negro girl for whom estrogenic therapy was completed at the age of 
8 years 11 months, the estrogenic action persisted for twelve months. She was 
not seen again until she was 10 years 11 months old, when she reported her first 
menstruation, an interval of twelve months since she was last seen and two years 
after therapy was discontinued. 

For another Negro girl estrogenic therapy was completed at the age of 12 
years and the estrogenic action persisted for eight months. Menstruation was 
reported at the age of 14 years 3 months, after an interval of nineteen months 
in which she was not seen or two years three months after therapy was stopped. 


In both of these Negro girls it is possible, but not probable, that the 


vaginal state may have reverted to the juvenile type during the twelfth 
and nineteenth months, respectively, during which they were not 
examined. Although 1 of these girls did menstruate at the rather early 
age of 10 years 11 months, this is not an unusual occurrence in this 
community. 


INTERVAL BETWEEN ONSET OF PREMENSTRUAL STATE AND 
MENSTRUATION 

With the exception of the previously noted cases in which the interval 
was seven, eight and fifteen months, there are no exact data with regard 
to the interval between the onset of the premenstrual state and that of 
menstruation. The girl and her mother seldom know more than the 
approximate time of the genital change. It is therefore impossible to 
give more than an estimate of this interval. It varies from several 
months, at least, to two years. The interval is about the same in those 
cases in which the child or mother gives an approximate time of the 
appearance of the premenstrual state as in those in which they are 
unaware of its existence. Hence, except within the limits mentioned, 
it is not possible to prognosticate the age at which menstruation will 
Start. 

Excluding the 3 cases just cited, however, the interval has been 
noted for 22 subjects; the mean interval was ten months, with extremes 
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of one to two months and two years. The premenstrual state was 
observed in one girl at 9 years 3 months, and she was reported to have 
menstruated at 12 years 8 months, an interval of nearly three and a half 
years. When a patient is found to be in the premenstrual state, the 
mother is usually told that menstruation may occur at any time within 
two years, according to the age of the girl. Curiously, one mother of a 
girl 11 years 9 months of age was so told and the girl menstruated two 
days later. 
COMMENT 


The only reference seen in the literature to the premenstrual vaginal 
changes of the type reported here is an article by Soeken.t She examined 
vaginal smears from the earliest nursing age through the pubertal years 
and her observations are similar to those described here for the latter 
age group, namely, that an early sign of puberty in the majority of girls 
examined is the presence of gram-positive bacilli. In the remainder 
of those examined a gram-positive coccic flora was present. Soeken also 
noted that a vaginal bacterial flora has not been seen without signs of 
puberty after the first half-year. This statement presumably implies 
that the floral changes may precede signs of puberty by several months, 
as has been noted in our cases. She also reported the rapidity with 
which the change may take place and gave as an example the case of a 
14 year old girl with gonorrheal infection of the genital organs in whom 
the flora changed in one week from cocci and diplococci to persistent 
bacilli. Incidentally, she also noted the cure of the gonorrheal infec- 
tion. Three similar experiences have been reported in the present paper. 
Soeken did not report studies of the vaginal reaction. 


SUMMARY 


Vaginal changes that precede menstruation have been observed in 
50 girls. The tissues about the hymen become hypertrophic and are 
succulent and grayish; the reaction of secretions from the vagina changes 
from alkaline to acid, and the type of flora changes from coccic to 
bacillary, although an acid-forming coccic flora (enterococci) is occa- 
sionally found, either with or without the bacillary group. These 
changes persist after menstruation. Presumably this is a normal 
physiologic process that precedes menstruation for from several months 
to two years. The change may occur rapidly, during a period of about 
one week. 

Three patients with intractable gonorrheal infection were cured in 
a short time by the onset of this normal physiologic process. 





Case Reports 


SUPPURATIVE PERICARDITIS DUE TO HAEMOPHILUS 
INFLUENZAE TYPE B 


A CHARACTERISTIC SYNDROME USHERED IN BY SYMPTOMS OF CROUP 


PHILIP J. KRESKY, M.D. 
BROOKLYN 


Haemophilus influenzae is one of the common pathogens of infancy 
and childhood. The most frequent infection due to it is meningitis. As 
a cause of meningitis in the younger age groups,’ the influenza bacillus 
shares first place with the meningococcus and the tubercle bacillus. The 
next most common site of localization is the respiratory tract.? Laryngitis, 
laryngotracheitis, laryngotracheobronchitis, capillary bronchiolitis, pneu- 
monia, empyema and pulmonary abscess due to the Pfeiffer bacillus 
have all been described in infants. Infections of the upper respiratory 
tract, otitis media and sinusitis,are known to occur but are not common. 
Collected series of cases of bacterial endocarditis * and hematogenous 
pyarthrosis * caused by the influenzal organisms have been reported. 
Epidemic forms of pinkeye attributed to the Koch-Weeks bacilli are 
probably due to a strain of H. influenzae.° The fundamental work of 
Pittman ® demonstrated that the pathogenic strains of the Pfeiffer bacilli 
possess capsules with specific soluble substances allowing differentiation 
into 6 serologic types (A through F). The vast majority of infections 
in infants and children are caused by type B. 

Judging by the paucity of reports in the literature, suppurative 
pericarditis due to H. influenzae is an extremely rare condition. | have 
had the opportunity recently of observing it in a 3 year old child. In 
addition to the recovery of H. influenzae type B in cultures of pericardial 
pus, blood and materials from the nasopharynx, there were several 
unusual clinical features which are worth reporting. The illness started 
with symptoms of mild laryngitis: fever, croupy cough, hoarseness and 


From the Pediatric Service, Mount Sinai Hospital. 
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slight inspiratory stridor. The laryngeal symptoms resolved slowly 
after seventy-two hours, and the picture changed suddenly from that 
of a mild catarrhal laryngitis to that of an acute fulminating sepsis, 
with chills, high fever, prostration and dyspnea. The child was 
moribund on admission to the hospital and died of cardiac tamponade 
several hours after admission (the complete clinical description is given 
in the case report which follows). 

A careful review of the literature revealed only 5 detailed descrip- 
tions of cases of influenzal pericarditis in children. In all 5 of them 
the condition started with symptoms of croup, and all gave clinical 
histories similar to that in the case we are reporting. The first to 
describe this typical syndrome was Baumeyer,’ in 1933, who reported 
2 cases. Kleinschmidt * in 1939 added 2 more cases and pointed out 
the similarity between his observations and Baumeyer’s. Hotz° 
reported the fifth case in 1939. Adams and Polderman,’® who analyzed 
all of the cases of suppurative pericarditis noted during the past ten 
years at the Massachusetts General Hospital, included a case of 
influenzal pericarditis complicating a retropharyngeal abscess in a 2 
year old child. No mention was made by them of the presence of croup 
at the onset. Shipley’! in a large series of cases collected from the 
literature on suppurative pericarditis mentioned 1 in which H. influenzae 
was the etiologic agent. The age of the patient and the clinical course 
were not given, and therefore the case cannot be included in this analysis. 
It is of great interest that of 8 cases of influénzal pericarditis (including 
the case reported here), 6 started with symptoms of obstructive 
laryngitis. The other 2 were merely mentioned '* and were not com- 
pletely described. It is possible that in them, too, the disease started 
as-influenzal laryngitis. No other type of suppurative pericarditis, as 
far as it is known, gives this characteristic picture. In recent years 
laryngitis with bacteremia due to H. influenzae has been described as 
a definite syndrome.'* In these series of cases of influenzal croup, none 
of the authors mentioned suppurative pericarditis as a complication. 
Since Baumeyer’s original report the syndrome of influenzal pericarditis 
ushered in by influenzal croup has been recognized in the German 
literature. In the English literature no reference could be found to 


. Baumeyer, S.: Monatschr. f. Kinderh. 55:123, 1933. 
. Kleinschmidt, H.: Kinderarztl. Praxis 10:53, 1939. 
9. Hotz, A.: Schweiz. med. Wchnschr. 69:1023, 1939, 
10. Adams, R., and Polderman, H.: New England J. Med. 225:897, 1941. 
11. Shipley, A. M., and Winslow, N.: Purulent Pericarditis: Report of Five 
Cases in Which Treatment Was by Pericardiotomy and Review of Literature 
from April 30, 1927 to Jan. 1, 1934, Arch. Surg. 31:375 (Sept.) 1935. 
12. Adams and Polderman.!° Shipley and Winslow." 
13. Lemierre, A.; Meyer, A., and Laplane, A.: Ann. de méd. 39:97, 1936. 
Sinclair, S. E.: Haemophilus Influenzae Type B in Acute Laryngitis with Bac- 
teremia, J. A. M. A. 117:170 (July 19) 1941. Alexander and Leidy.? 
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this type of infection. A synopsis of the previously reported cases is 
given in the accompanying table. 


REPORT OF A CASE 


A 3 year old white girl was admitted to the pediatric service of Mount Sinai 
Hospital on May 10, 1942, because of difficulty in breathing of four days’ duration. 
The family history was noncontributory. The child had been born at full term by 
a normal delivery; there were no neonatal difficulties. She had been breast fed 
for the first nine months of life. Orange juice and viosterol in oil were added 
to her diet at 6 weeks of age and were given regularly throughout infancy. By 
1 year of age she was already eating a full balanced diet. Vaccination against small- 
pox and immunization against diphtheria were performed during the first year of 
life. Physical and mental development had proceeded normally, and at the time 
of onset of the present illness she was a healthy, well developed 3 year old child. 
The only other previous illness had been a mild uncomplicated attack of mumps, 
which occurred five months prior to the onset of the present conditions. 

On about April 26, two weeks before her entry into the hospital, she acquired 
a slight cough and coryza. The condition was not accompanied by fever; it lasted 
for four days and then subsided. On the evening of May 6 the child acted tired 
and listless, would not eat and complained of pain behind the left ear and at the 
angle of the left side of the jaw. Several hours later she awoke from sleep 
complaining of generalized aches and pains; it was noticed that she breathed heavily 
and noisily. Slight inspiratory stridor was present. The temperature was elevated 
to 104 F. The family physician was immediately summoned. He made a diagnosis 
of acute catarrhal laryngitis and prescribed acetylsalicylic acid and steam inhalations. 
During the next two days, a low grade fever, a croupy cough and a slight degree 
of inspiratory stridor persisted. Steam inhalations were continued, and according 
to the physician in attendance the child seemed to be getting better. There was no 
cyanosis and no severe dyspnea. The voice was somewhat hoarse but of good 
volume. On the evening of May 9 the child’s condition took a sudden turn for 
the worse. She became pale and listless and vomited several times; her temperature 
rose to 104 F. The respirations became rapid and increasingly more labored. During 
the next twelve hours she had repeated shaking chills. On the morning of May 10 
she became stuporous and was admitted to the hospital. 

Physical examination on admission revealed a desperately ill child, ashen gray; 
she was stuporous and would not respond even to painful stimuli. The respirations 
were loud and noisy, with slight suprasternal and infrasternal retractions. The 
airway seemed to be patent; there was no real stridor. At the end of each 
expiration there was slight bulging of the supraclavicular tissues on both sides of 
the neck. There was no exanthem and no evidence of old or recent pyogenic 
cutaneous lesions. The ear drums were normal. The eyes were sunken, and 
the corneas were covered with a white film. The pupils were dilated equally but 
reacted sluggishly to light. The optic fundi showed clear demarcation of the nerve 
heads and normal vessels; there was no papilledema, hemorrhage or exudate. The 
tongue was moist. The teeth were clean. The tonsils and pharynx were intensely 
injected. A scant mucopurulent postnasal drip was present. The lungs were hyper- 
resonant throughout. The breath sounds came through well. No rales were heard. 
Harsh bronchial breathing was heard over the lower half of each side of the chest 
posteriorly. The left cardiac border was percussible out to the anterior axillary 
line. The heart sounds were easily audible and of fair quality. There were no 
murmurs and no pericardial friction rub. The blood pressure was 104 systolic 
and 80 diastolic. The radial pulse was weak, thready and rapid, at 152 per minute. 
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A typical pulsus paradoxus, with decrease in the volume of the pulse during 
inspiration, was noted. The abdomen was soft. The edge of the liver could be 
felt 3 cm. below the right costal border. The spleen was not palpable. The veins 
of the neck were slightly distended. There was no peripheral or dependent edema. 
The neck was flaccid; the Kernig and Brudzinski signs were not elicited. The deep 
reflexes were balanced and active; the plantar responses were normal, and the 
abdominal reflexes were brisk and equal. 

Roentgen Examination.—Fluoroscopic examination of the chest showed good 
aeration of both lungs. The diaphragm moved freely. There was extreme glob- 
ular enlargement of the heart, mostly to the left. The cardiac pulsations were 
noted to be rather weak but seemed to be transmitted out to the periphery of the 
cardiac shadow. 

A teleroentgenogram of the chest revealed enlargement of the heart to the 
left. The phrenopericardial angle was not obtuse. The cardiac shadow did not 
have the tent-shaped appearance of a pericardial effusion. The conditions were 
interpreted as being due to acute dilatation of the left ventricle. 

Laboratory Examination—Examination of the blood revealed: hemoglobin con- 
tent, 98 per cent; red cells, 5,700,000; white cells, 24,700, with 84 per cent poly- 
morphonuclear leukocytes, 2 per cent myelocytes and 14 per cent lymphocytes. 

Cultures of the blood showed H. influenzae type B in all the flasks. Culture 
of a nasopharyngeal swab revealed Staphylococcus aureus type A, Micrococcus 
catarrhalis, Streptococcus viridans alpha and H. influenzae type B. Culture of 
the pericardial fluid showed a pure growth of H. influenzae type B. 

Course—The child was moribund on admission to the hospital. She was 
stuporous; the respirations were stertorous, and she could not be roused. Because 
of the history of croup of three days’ duration, the enlarged heart, the enlarge- 
ment of the liver and the distended veins in the neck, it was thought that the picture 
as it presented itself was due to exhaustion and heart failure. The thoracic 
signs were interpreted as being due to confluent lobular pneumonia. The presence 
of a pulsus paradoxus on admission was suggestive of a pericardial effusion or 
suppurative pericarditis. The heart sounds were not suppressed, however, and 
the roentgen observations did not seem to indicate that sufficient pericardial fluid 
was present to warrant an immediate pericardial tap. The child was placed in 
an oxygen tent and was given 0.1 mg. of strophanthin and 1 Gm. of sodium 
sulfadiazine intravenously. She died two hours after admission to the hospital. 
A pericardial tap done immediately post mortem revealed thick yellow pus. Cul- 
ture of this pus as well as of blood taken ante mortem revealed H. influenzae 
type B in pure culture. Culture of a nasopharyngeal swab taken ante mortem 
showed the same organism. 

Postmortem Examination (Report of Dr. Clemperer).—The body was that of a 
well nourished and developed 3 year old girl. 

Heart: The pericardial sac was tense and distended. The unopened peri- 
cardium was larger than both lungs combined (fig. 4). When the pericardium 
was opened, 250 cc. of thick greenish yellow pus escaped. Culture of this revealed 
H. influenzae type B in pure culture. The parietal and visceral pericardial sur- 
faces appeared dull and granular. The heart was small and weighed 75 Gm. 
(fig. B). All of the chambers were normal except for slight dilatation of the 
right atrium. The endocardial surfaces were smooth and glistening. The tri- 
cuspid, pulmonic, mitral and aortic valves were all thin and delicate. There was 
no evidence of a vegetative endocarditis. The foramen ovale and ductus arteriosus 
were closed. The myocardium was reddish brown and firm and appeared abnormal. 
Microscopic examination of the heart revealed an acute and subacute fibrinous 
epicarditis. 
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Lungs: The mediastinal aspect of the pleura of each lung was covered by a 
fresh layer of fibrinous exudate. The rest of the parietal and visceral pleural 
surfaces were smooth and glistening. The lower lobe of the left lung and a small 
portion of the lower lobe of the right lung were hypercrepitant. The trachea 
and larger bronchi were congested but showed no sign of an’ acute or chronic 
inflammatory process. The larynx was not examined because of the limitations 
of the incision for autopsy. Microscopic examination showed an acute and subacute 
fibrinous pleuritis over the mediastinal pleural aspects. There were also a patchy 
lobular pneumonia and focal areas of atelectasis. Microscopic sections of the trachea 








A, the intact unopened pericardial sac at necropsy. Note that the pericardial 
sac is larger than both lungs together. B, the small compressed heart after the 
pericardium was opened and the pus evacuated. 


showed evidence of a peritracheitis. The peritracheal soft tissues and lymphatics 
showed polymorphonuclear infiltration and edema. The mucosa of the tractiea 
and bronchi was not acutely inflamed. 

Liver: The liver extended 3.5 cm. below the costal border. It weighed 560 
Gm. and was acutely congested. 

Spleen: The spleen weighed 25 Gm. It showed pale firm dark red pulp and 
grossly prominent lymph follicles. 

The pancreas, adrenals, genitourinary system, bone marrow and gastrointestinal 
system showed no postmortem conditions worthy of note. 
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Final Pathologic Diagnosis—The final pathologic diagnosis was: (1) suppura- 
tive pericarditis due to H. influenzae type B; (2) atelectasis of lower lobe of 
the left lung; (3) emphysema of the right lung; (4) bilateral acute fibrinous 
pleuritis over the mediastinal aspect of each lung; (5) acute congestion of the 
lungs and liver, and (6) bacteremia due to H. influenzae type B. 


Cause of Death—Cardiac tamponade was the cause of death. 


COMMENT 
This case is presented as another instance of influenzal pericarditis 
ushered in by symptoms of croup. There is a remarkable similarity 
between the clinical course in this case and in the cases abstracted in 
the table. In all of the cases the disease occurred in young children. 
The ages ranged from 2 years to 7 years. In all of the cases the attack 
started with symptoms of croup. In cases 1, 3 and 4 of the table the 
manifestations were so suggestive of diphtheritic croup at the onset that 
antitoxin was given. In all of them the disease process went on and 
suppurative pericarditis developed. In case 2 there was a history of 
stridor following the ingestion of nuts. Laryngoscopy did not reveal 
the presence of a foreign body. After subsidence of the stridor in 
several days, the signs of pericarditis became manifest. In case 5 the 
initial supraglottic edema had subsided completely by the time the peri- 
carditis developed. In my case the condition was treated as a mild acute 
catarrhal laryngitis for three days. At a time when the symptoms of 
laryngeal stenosis seemed to be improving, the patient began to have 
severe dyspnea, chills, a high fever and signs of cardiac decompensation. 
Although in all of the cases there was a definite history of croup, the 
glottic obstruction was never severe enough to require tracheotomy. 
Postmortem examination of Baumeyer’s patients (cases 1 and 2) 
revealed a purulent tracheobronchitis. At necropsy the trachea and 
bronchi of my patient were entirely normal except for slight injection. 
In no instance was there the hemorrhagic, necrotizing or membranous 
tracheobronchitis characteristic of epidemic virus influenza with secon- 
dary pyogenic infection. These facts are presumptive evidence that the 
symptoms of respiratory obstruction were of importance only as pre- 
cursors of the pericarditis and did not play a major role in the causation 
of the fatal outcome in 5 of the 6 reported cases. 
The interval between the time of onset of the laryngitis or laryngo- 
tracheitis and the first manifest sign of pericarditis varied from three to 


nine days. The presence of this ominous complication was invariably 


accompanied by an increase in the dyspnea, fever and prostration. 
Pleural pain, cough and substernal distress were not prominent 
symptoms. The first physical sign of pericarditis in all the cases was 
gradual enlargement of the heart to percussion. A precordial friction 
rub was present in only 2 cases. Roentgen examination of the heart 
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was of assistance in making the diagnosis in only 1 case (case 3). Even 
in this instance it was not until eight days after the onset of the disease, 
when the patient was already dying, that the classic roentgen picture 
of pericardial effusion was obtained. In my case a teleroentgenogram 
taken two hours before death showed a cardiac shadow more typical of 
acute cardiac dilatation than of suppurative pericarditis. Despite this 
misleading evidence, the child, died of cardiac tamponade, and at 
necropsy the pericardial sac was tensely distended with pus (fig. 1). 

The exact pathogenesis of the suppurative pericarditis is not 
definitely known. Baumeyer,* who first described this syndrome, 
thought that the symptoms of pseudocroup at the onset of the disease 
were due to the presence of early pericarditis which had not advanced 
enough to be recognized clinically. He reasoned that the amount of 
laryngeal and tracheobronchial involvement seen on direct laryngoscopic 
examination and at necropsy was not sufficient to account for the 
symptoms. It seemed more reasonable to him to ascribe the symptoms 
even at the very onset to pericarditis and mediastinitis. This concept 
cannot withstand careful anaiysis. Pericarditis due to micro-organisms 
other than H. influenzae never gives symptoms of pseudocroup. 
Furthermore, the stridor observed in this syndrome was inspiratory. 
If stridor is present at all in mediastinitis, it is expiratory stridor. 
The clinical course of the disease is in favor of the pericarditis being 
a secondary complication rather than the primary insult. As has been 
previously described, there is a deinite latent period between the onset 
of the croup and the development of the more serious symptom compli- 
cation of pericarditis. Kleinschmidt * had an entirely different theory 
of pathogenesis based on his observations of his patient (case 4 in the 
table). This patient showed a brawny swelling of the soft tissues 
of the neck at about the same time the pericardial friction was first 
heard. He postulated that the laryngotracheitis is accompanied by a 
phlegmonous inflammation of the soft tissues of the neck. This process 
spread downward into the pericardium via the superior mediastinum. 
The postmortem observations on my patient tend to substantiate Klein- 
schmidt’s observations. A peritracheitis was seen microscopically. 
This type of inflammatory process is prone to extend distally into the 
mediastinum. Hotz*® was impressed by the extensive pleural involve- 
ment in his patient. He believed that the pericarditis was secondary 
to pleural suppuration. His report did not include necropsy obser- 
vations. In the present case, at necropsy the pleuritis was limited to 
the mediastinal aspect of the pleura and was so fresh and of such slight 
severity that it was likely due to a sympathetic exudate secondary to 
the pericarditis. In the other 2 cases for which there are autopsy 
reports, no direct connection was found between the pleural and the 
pericardial suppuration. Another likely explanation of the occurrence 
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of pericarditis is that it is secondary to bacteremia with localization of 
the hemophilus in the pericardial sac. It has been definitely proved that 
laryngitis due to H. influenzae is always accompanied by bacteremia." 
In this case H. influenzae type B was grown in pure culture from ante- 
mortem blood specimens. In 3 of the other 5 reported cases influenzal 
meningitis developed. This is presumptive evidence that a bacteremia 
existed, even though reports of blood cultures were not mentioned in 
these cases. A better understanding of the pathogenesis will undoubtedly 
be arrived at after more cases of this syndrome have been studied and 
more postmortem examinations have been done. 

Although in 5 of 6 reported cases there was fatal termination, the 
prognosis can certainly be improved considerably by modern therapeutic 
methods. This can be achieved only if the physician in charge is 
cognizant of this characteristic syndrome. If a patient with croup takes 
a sudden turn for the worse after seemingly having responded well to 
the usual treatment, pericarditis should be suspected. Early perform- 
ance of pericardiotomy can be a life-saving procedure in such cases. 
Sulfonamide compounds given early and type-specific H. influenzae 
antiserum injected as soon as the micro-organism is identified should 
also favorably alter the prognosis. 


SUM MARY 


A case of acute suppurative pericarditis due to H. influenzae type B 
is reported. A characteristic syndrome of influenzal pericarditis ushered 
in by symptoms of croup is described, and 5 previously described cases 
of this syndrome are analyzed. The pathogenesis of the disease is 
discussed. 


499 Ocean Avenue. 





LATE RICKETS 


ELIZABETH BRAKELEY, M.D. 
MONTCLAIR, N. J. 


Rickets in infants is one of the most common diseases found in 
pediatric practice. However, active rickets after 2 years of age is 
uncommon, and only a few cases have been reported of its occurrence 
in older children, who have been extremely resistant to treatment and 
required massive doses of vitamin D before cure was accomplished. 
Three such cases have been reported by Albright, Butler and Bloom- 
berg,’ Eliot and Park * and Bakwin, Bodansky and Schorr.* 

It is now generally agreed that there is a secondary hyperplasia 
of the parathyroid glands in rickets, with increase in the secretion of 
the hormone.‘ Albright spoke of “the importance of the parathyroid 
hormone in maintaining a relatively normal serum calcium concentration 
in cases of rickets, in which a deficiency and limited absorption of the 
calcium occur.” He also expressed the belief “that the low phosphorus 
level in rickets is dependent primarily on an excess of parathyroid 
hormone rather than on other factors, such as a decreased phosphorus 


absorption.” “Patients with hyperparathyroidism and no bone changes 
may have normal plasma phosphatase levels. The plasma phosphatase 
level is probably an index to the amount of bone disease and is inde- 
pendent of the degree of hyperparathyroidism.”* Consequently, in 
children with rickets, the serum calcium, phosphorus and phosphatase 
will be modified by an accompanying compensatory hyperpara- 
thyroidism. 


1. Albright, F.; Butler, A. M., and Bloomberg, E.: Rickets Resistant to 
Vitamin D Therapy, Am. J. Dis. Child. 54:529 (Sept.) 1937. 

2. Eliot, M. M., and Park, E. A.: Rickets, in Brennemann, J.: Practice of 
Pediatrics, Hagerstown, Md., W. F. Prior Company, Inc., 1938, vol. I, chap. 36, 
p. 78. 

3. Bakwin, H.; Bodansky, O., and Schorr, R.: Refractory Rickets, Am. J. 
Dis. Child. 59:560 (March) 1940. 

4. Albright, Butler and Bloomberg. Linder, G. C., and Vadas, D. G. M.: 
Calcium and Phosphorus Metabolism in Late Rickets: A Case with Parathyroid 
Hyperplasia, Lancet 2:1124, 1931. Highman, W. J., Jr., and Hamilton, B.: 
Calcium and Phosphorus Metabolism in a Case of Intractable Rickets, J. Pediat. 
9:56, 1936. Hamilton, B., and Schwartz, C.: Rickets and Hyperparathyroidism, 
J. Clin. Investigation 11:817, 1932. 

5. Albright, F.; Baird, P. C.; Cope, O., and Bloomberg, E.: Studies in the 
Physiology of the Parathyroid Glands, Am. J. M. Sc. 187:49, 1934. 
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Following is a report of a case of late rickets in a girl who has been 
followed since 1936. When the diagnosis was first made she was 11 
years old, and it is not known how long before that she had had active 
rickets. 

REPORT OF A CASE 


A. G., a girl born in 1925 of Italian parents, is a twin and is the fourth child 
of 9 American-born siblings, all living and well. The family is one of low 
mental caliber; the patient and her twin brother have never been in school, and 
the other children have been in special classes for borderline mental defectives. 

The patient’s development was retarded; she did not walk or talk until she 
was 3 years old. In 1925 she was treated for gonorrheal vaginitis; in 1927, 
for marasmus. In 1930 she had convulsions of undetermined cause at intervals 
of three months. In 1932 she had jaundice; in 1934 she had a tonsillectomy. 

In 1930 all except 2 of the siblings had positive Wassermann reactions. The 
patient’s reaction was 2 plus, and because of that and the family history she was 
given several series of antisyphilitic treatments from 1932 to 1938. Repeated 
Wassermann tests made since that time have all given negative reactions, and 
she has not had treatment since 1938. 

In 1935 she was seen in the outpatient department of Mountainside Hospital, 
Montclair, N. J., because of waddling gait. A roentgenogram of the pelvis, 
taken for coxa vera, showed normal conditions. 

In June 1936, at the age of 11 years, she again appeared at the clinic because 
of swelling and tenderness of the knees and ankles. She had no fever, and her 
physical examination revealed no abnormalities except for several carious teeth, 
swollen knees and ankles and genu valgum. Rheumatic fever was suspected, and 
she was admitted to the hospital. To my surprise, the roentgenogram of her 
extremities showed florid rickets, with cupping and saucer-shaped appearance and 
some increased density of the diaphyses. There was slight hypochromic anemia. 
The urine was clear but showed a faint trace of albumin and a few granular 
casts, although no red cells or gravel was found. The calcium content of the 
serum was 11.2 mg. per hundred cubic centimeters, and the phosphorus content 
was 3.29 mg. Considering the mental and financial level of her family, who 
were on relief most of the time, her diet had probably never been entirely ade- 
quate, and it is doubtful if she had ever had cod liver oil for more than short 
periods during infancy. As she had a twin brother, who had received the same 
diet, he was brought in for roentgenograms of his extremities, but they failed to 
show any signs of rickets. 

She remained in the hospital for three and a half months and was given large 
doses of vitamin D, up to 4 cc. of viosterol in oil (40,000 U. S. P. units of the 
vitamin) a day and ultraviolet ray treatment. The regular ward diet was given, 
including a glass of milk with each meal. Her clinical condition improved; she 
had no pain and could walk with comfort, although she still had her waddling 
gait. 

A roentgenogram of her extremities taken Aug. 6, 1936 showed healing rickets, 
with a dense line at the cartilage-shaft junction of both wrists (fig. A). Roent- 
genograms taken Sept. 23, 1936 and June 15, 1937 both showed healed rickets. 
On Sept. 23, 1936, the serum calcium content was 12.5 mg. per hundred cubic 
centimeters; the phosphorus, 3.59 mg., and the phosphatase, 29 Bodansky units. 
The urine continued to show a faint trace of albumin, a few hyaline and granular 
casts and slight amorphous sediment. 
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On Jan. 11, 1938, the patient was readmitted to the hospital, again with pain 
and swelling of the knees and ankles. The roentgenogram taken at this time 
showed healed rickets and severe decalcification of the shafts of the bones. Her 
urine showed a distinct trace of albumin, many hyaline and granular casts, a 
few red blood cells and calcium oxalate crystals. The calcium content of her serum 


was 12.3 mg. per hundred cubic centimeters; the phosphorus content was 1.15 mg. 
and the phosphatase content 34.2 Bodansky units. A phenolsulfonphthalein test 
showed 53 per cent excretion in two hours. Cultures of urine revealed Staphylo- 





A, roentgenogram of the wrists taken Aug. 7, 1936, showing rickets; B, roent- 
genogram of the wrists taken April 16, 1938, showing healed rickets and decreased 
decalcification ; C, roentgenogram of the wrists taken Jan. 23, 1941, showing increase 
of calcification. 


coccus albus on two occasions. The blood nonprotein nitrogen level was 37 mg 
The icteric index was 11, and the van den Bergh test gave a delayed reaction 
Urograms taken at ten, twenty and thirty minutes revealed normal excretion. 
There was no nephrolithiasis. Frequent determinations of serum done during 
this admission continued to show high values for calcium, low values for phos- 
phorus and high values for phosphatase, as shown in the table. Further exami- 
nations of the urine showed at times no albumin and at other times a faint or 
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pronounced trace of albumin, a few hyaline or granular casts, and calcium oxalate 
crystals, but at no time a heavy sediment. The total urinary excretion of cal- 
cium was not measured. 

At the time of her admission to the hospital in 1938, the child was 13 years 
old. She was short and undeveloped but not underweight. Her height was 53 
inches (134.6 cm.), and she weighed 83 pounds (37.6 Kg.). She had not yet 
begun to menstruate. She was treated as before with viosterol in oil and ultra- 
violet rays. Her pain disappeared, as she was in bed most of the time. Explora- 
tory operation to search for a parathyroid tumor was advised, but the parents 
refused consent. During her stay in the hospital she fell out of bed and frac- 
tured her right femur. Healing was slow, and roentgenograms continued to 
show extreme decalcification of the entire skeleton (fig. B). She was discharged 
on August 6 with the condition unimproved. She was able to walk about the 
house with difficulty. 





TasLe 1.—Values for Serum Calcium, Phosphorus and Phosphatase 


Serum Serum Serum 
Calcium, Phosphorus, Phosphatase, 

Date Mg. per 100 Ce. Mg. per 100 Ce. Bodansky, Units 
6/28/36 . ; » 3.29 
9/23/36 3. 

1/20/38 ‘ he ; 2.3 i 

2/ 1/38 
3/11/88 
1/16/38 
0/22/38 
1/24/39 
3/14/39 
10/13/39 
1/19/40 
6/ 4/40 
10/23/40 
1/25/41 
6/19/41 


2/ 9/49 
=/ 2/42 
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As she did not improve at home, her family finally consented to operation. 
On March 22, 1939 an exploratory operation was done by Dr. Victor B. Seidler, 
but no parathyroids were found. After the operation her condition remained 
unchanged. Her serum calcium, phosphorus and phosphatase levels showed the 
same deviations from the normal values, and roentgenograms of her bones gave 
the same picture of extreme generalized decalcification. 

Since the family refused their consent for a second exploratory operation, it 
was decided to give her roentgen treatments, in view of the success recently 
reported by Anspach and Clifton® with 1 of their patients. On Nov. 21, 1939 
she received 800 r to the right side of her neck and on December 14, 800 r to 
the left side of her neck. Determinations on the blood on Jan. 19, 1940 showed 
serum calcium 12.5 mg. per hundred cubic centimeters, phosphorus 4.17 mg. and 
phosphatase 12.5 units, a definite improvement over the results of the last deter- 
minations. A roentgenogram of the extremities taken February 27 showed mod- 
crate increase in cortical density of the tibia, fibula, radius and ulna. 


eRe lieder + 
6. Anspach, W. E., and Clifton, W. M.: Hyperparathyroidism in Children, 


\m. J. Dis. Child. 58:540 (Sept.) 1939. 
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On June 4, 1940 the serum calcium was again elevated and the serum phos- 
phorus decreased. The phosphatase had dropped nearly to normal. Roentgeno- 
grams of her extremities showed no further increase in cortical density. On 
June 26 she was given two more irradiations to her neck with the same dosage 
as before. On October 23 the calcium content of the serum was 8.5 mg. per 
hundred cubic centimeters, the phosphorus content 2.23 mg. and the phosphatase 
content 6.67 Bodansky units; the calcium level was the lowest since her condition 
had been recognized. A roentgenogram of her extremities showed that, while 
there was still some evidence of osteoporosis in all the long bones, there was a 
considerable increase in the thickness and density of the cortex throughout. 

She began to menstruate in the summer of 1940, at 15 years of age. She 
grew from 54 inches (137.2 cm.) in October 1939 to 5534 inches (141.5 cm.) in 
October 1940 and gained in weight from 85 to 91 pounds (38.6 to 41.3 Kg.). 
Whether this spurt in growth was due to the natural increase which comes at 
adolescence or had any relation to the improvement in the calcification of her 
bones, it is impossible to say. Her parents are both short Italians, but taller 
than 55 inches (139.7 cm.). Since November 1940, repeated urinalyses have given 
normal results, The last determinations on her serum, done on Feb. 2, 1942, 
showed calcium 10.5 mg. per hundred cubic centimeters and phosphorus 3.7 mg. 
She feels well, has no pain in her knees and walks without difficulty. 


COMMENT 

This is a case of late rickets in which large doses of vitamin D were 
required to bring about healing, but in which signs of healing were 
evident after three months with daily doses of 4 cc. of viosterol in oil 
(40,000 U. S. P. units of vitamin D). This child never needed the 
massive doses of vitamin D reported by others in 3 cases previously 
cited. In the last year she has had only small amounts of viosterol, 
but the rickets has not relapsed. 

A year and a half after the rickets had begun to heal, the roent- 
genograms first showed decalcification of the shafts of the bones. From 
then on for the next fifteen months the serum calcium level continued 
to be high, up to 15 mg. per hundred cubic centimeters, the phosphorus 
level low, between 1.5 and 2.5 mg., and the phosphatase level between 
15 and 34 Bodansky units. Because of the continued decalcification 
and the state of the blood, it is believed that she had a fairly high degree 
of hyperparathyroidism accompanying the rickets. Her condition began 
to improve gradually after the irradiation of her parathyroids. It is 
impossible to prove whether the gradual increase in the calcification of 
the shafts of her bones and the return to normal values of the serum 
calcium, phosphorus and phosphatase were a result of the irradiation or 
would have occurred without further treatment. 

Roentgen treatment of hyperparathyroidism has been tried a number 
of times, but is believed by most investigators to be of no value. Anspach 
and Clifton ® had success with irradiation in 1 case in which operation 
had been refused. The most*enthusiastic support of roentgen treatment 
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has been given by Merritt and Lattman.’ They reported success with 
irradiation in 7 cases, with quick disappearance of the pain and 
regeneration of bone two to four weeks after treatment. 


SUMMARY 
A case of late rickets in a girl of 11 years is reported. Healing began 
after three months, following a daily dose of 40,000 U. S. P. units of 
vitamin D. The child continued to show extreme decalcification of 
bones, a high serum calcium level, a low level of serum phosphorus and 
a high serum phosphatase level for fifteen months after healing of the 
rickets. It is believed that she had a fairly high degree of hyperpara- 
thyroidism secondary to her rickets, although no parathyroid glands 
were found on operation. Gradual improvement followed irradiation 
of her neck in the region of the parathyroid glands. 


71 Myrtle Avenue. 


7. Merritt, S. A., and Lattman, I.: X-Ray Treatment in Hyperparathyroid- 
ism, Radiology 26:673, 1936. 





Progress in Pediatrics 


NEED FOR OBSERVATIONS OF GROWTH 
IN APPRAISING ADEQUACY OF 
NUTRITION IN CHILDHOOD 


HAROLD C. STUART, M.D. 


BOSTON 


An important aspect of studies of nutrition in animals has been the 
observation of the effects of different diets on the rate of growth. 
The effects of reduction or increase of various dietary components on the 
growth of animals which mature rapidly are easily recognized. This 
approach to the study of human nutrition has been discouraging, for 
a number of reasons which will be discussed more fully, but primarily 
because the progress of human growth is relatively slow and the develop- 
mental period covers a long span of time. 

Many of the present uncertainties as to what constitute optimum 
diets for children at different ages result from the lack of accurate 
information as to what effects differences in the consumption of various 
food substances have on the progress of growth and development. It 
is well récognized that under conditions of extreme depletion and in 
the presence of pathologic evidences of certain of the deficiency dis- 
eases, children fail to grow normally. A number of authors have sug- 
gested that the amounts of certain food substances which are ‘‘optimum” 
from the standpoint of growth may be considerably more than those 
needed for the prevention of specific disease, but there is surprisingly 
little evidence for this opinion based on studies of children. The effects 
of prolonged but moderate insufficiency on the one hand or of continued 
high intake on the other are not known. 

The principal factors which have interfered with the accumulation 
of evidence as to the composition of diets which result in the most 
satisfactory progress of growth may be listed as follows: 

1. It is difficult to measure children with sufficient accuracy to 
determine differences in the increments of growth over short periods 
of time. 

2. It is difficult to control the diets of children over sufficiently 
long periods that growth on a prescribed diet can be measured. When 


From the Department of Child Hygiene, Harvard School of Public Hea!th 
and the Department of Pediatrics, Harvard Medical School, Boston, Mass. 
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children are living under normal conditions in their homes, the diets 
actually consumed can be estimated only approximately. 


3. It is not known with any exactness what rate or pattern of 
vrowth is most satisfactory from the standpoint of health or physical 
fitness. It is probable that there is a wide range within which indi- 
vidual differences can occur without affecting health or ultimate phy- 
sique unfavorably, but the limits of this range have not been well defined. 


4. There are unquestionably other factors besides nutrition which 
influence the rate of growth, and it is impossible to keep these other 
variables constant. 

In spite of these difficulties, it is curious that studies of food con- 
sumption and studies of growth and development have rarely been 
carried out on the same children. Hence, a great deal is known about 
what children eat and also how they grow, but little has been learned 
of the relation of one to the other. 

Studies of human nutrition have been confined largely to assess- 
ment of the health of specific tissues and of the levels in the blood of 
various nutritional substances. Controlled experiments usually deal 
with the effects of varying one factor in the diet on one or a few phys- 
ical or biochemical attributes. The period of test is usually, and of 
necessity, relatively short in respect to the whole cycle of growth and 
often too short for measuring the increments of growth satisfactorily. 
When the problem is to determine the state of nutrition of a population 
known to be living on a restricted diet, little weight is usually given to 
hody measurements or other evidences of growth. In connection with 
nutrition surveys, certain symptoms and specific physical signs indic- 
ative of at least moderate or prolonged deficiency are sought by means 
of histories, clinical examinations, roentgenograms, chemical examina- 
tions of the blood and other special tests. The nutrition survey, there- 
fore, as well as the controlled experiment, depends in large measure 
on symptoms and physical signs of the pathologic changes resulting 
from prolonged deficiency or laboratory evidences of inadequate storage 
of chemicals in the blood or tissues. There is, however, reason to 
believe that the rate of growth during infancy and childhood may be 
modified by diet, even under circumstances in which no abnormalities 
are revealed by the tests and chemical determinations referred to. 

It is possible to demonstrate differences in the average size and 
rate of growth of groups of children living under different economic 
circumstances which are difficult to explain on the basis of racial differ- 
ences alone. The factors usually held accountable for these residual 
group differences are “nutrition,” “activity” and “incidence of disease.” 
Other factors sometimes found associated probably operate through 
one of these channels. Illness may effect growth in several ways, but 
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the general retardations sometimes encountered are probably most 
commonly secondary to the influence of the disease on the consumption 
or utilization of food or on the child’s activities. The more one studies 
growth, the less impressed is one apt to be with the retarding effects 
of recurrent infectious diseases or other mild illnesses, for severe ill- 
ness often leaves no evidences a few months after the beginning of 
convalescence. 


The long range effects of moderate inadequacies in diet deserve 
further investigation. Extensive and repeated studies of a group oj 
young children which have been conducted at the Harvard School of 
Public Health appear to show an association between the amount of 
protein in the diet and the rate of growth in stature. Other studies 
made in the same department, dealing with children attending a private 
school, reveal a similar association between consumption of protein and 
height for age. In the latter group, satisfactory dietary histories were 
obtained for 40 children. Four of these children were classified as short 
and 20 as tall. Not one of the 4 short children gave a history of taking a 
diet rated better than fair in protein, whereas of the 20 tall children 
17 took a diet good or excellent in protein. In this private school group, 
the range of dietary protein was considerably better than would be 
found among American children in general, and the range of heights 
was definitely above customary American standards. Possibly, tall 
children have better appetites or like protein foods better than do short 
children ; possibly, children who are offered adequate amounts of protein 
foods are also given better care in other respects, or, possibly, other 
nutritional factors present in protein-rich foods are responsible. 


The opportunities for studying the effects on growth of inadequacy 
in diet are improving. Out of the confusion caused by the great 
differences in children, certain definite facts about normal growth are 
emerging. Better standards are being developed, based on improved 
technics for measurement. It is being found that the individual follows 
an expected pattern more closely than had formerly been thought. It 
is possible to collect data on both the food consumption and the growth 
of groups of children over given periods of time and to sort the children 
into groups according to the amounts of foods consumed. It should 
also be possible to establish test and control groups in respect to the 
amounts of certain nutritional substances offered. Such studies should 
demonstrate differences of statistical significance between test and 
control groups if dietary factors being tested have real significance. 


In surveys of the nutrition of a population, studies of the growth 
of the children included may reveal evidences of faulty nutrition which 
more customary procedures fail to recognize. The data obtained by 
a single series of measurements on a group of children are difficult to 
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interpret because of the uncertainty as to what should be considered 
normal for the particular group in question. I encountered this 
difficulty in studying children in Marseilles, France,’ and Drs. Robinson 
and Grande had the same difficulty in studying children in Madrid, 
Spain.? There were no satisfactory prewar base lines for children in 
these communities with which to compare the data obtained after the 
children had been subjected to deprivations. It is possible to study one 
sample of children in a given community, selected in a definite way, 
and to make another selection in the same way at a later period. 
Differences in the two groups might then be.demonstrated which could 
be attributed to inadequacies in diet during the interval. Such groups 
would have to be relatively large to avoid chance errors of sampling. 
\ far more satisfactory procedure would be to enroll a smaller group 
of children, obtain a base line and reexamine the same children after 
a given interval or on several occasions at fixed intervals. Reexami- 
nations of the children studied in Marseilles and in Spain are now in 
progress with this purpose in view. 

The purpose of this paper is to urge that the growth of children 
be measured as far as practicable in connection with nutrition research 
and especially in connection with surveys of nutrition and that the 
evidences of faulty growth be given more consideration in appraisals 
of nutrition. For this purpose only a few measurements need be used, 
but precise technics must be adopted and followed with as much care 
as any laboratory procedure.* Measurements from a roentgenogram 
of the leg taken in a standardized manner have been found useful.* 
The children enrolled should be chosen with age carefully controlled 
and with sexes always differentiated. The time intervals between 
repeated measurements of all individuals should be kept closely to the 
interval chosen for the group. The procedure should always involve 
establishing a base line for the particular group and then repeating the 
same observations under as closely identical conditions as possible. The 
errors of individual measurements will then largely be ironed out in 
the averages for the group, provided the latter is of adequate size. 


1. Stuart, H. C., and Kuhlmann, D.: Studies of the Physical Charcteristics 
of Children in Marseilles, France, in 1941, J. Pediat. 20:424 (April) 1942. 

2. Robinson, W. D.; Janney, J. H., and Grande, F.: Studies of the Physical 
Characteristics of Selected Children in Madrid, Spain, in 1941, J. Pediat. 20:723 
(June) 1942. 

3. Vickers, V., and Stuart, H. C.: Anthropometry in the Pediatrician’s Office, 
J. Pediat., to be published. 

4. Stuart, H. C.; Hill, P., and Shaw, C.: The Growth of Bone, Muscle and 
Overlying Tissues as Revealed by Studies of Roentgenograms of the Leg Area, 
Monographs of the Society for Research in Child Development, 1940, vol. 5, no. 3. 








324. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Although the data obtained in Marseilles and Madrid did not meet 
these requirements and could be studied only in relation to norms 
obtained on children of different racial background and living under 
different environmental as well as dietary conditions, there is evidence 
suggesting that nutrition did play a part in determining the size of these 
children and the amount of their body tissues. 

The French children had undergone a short period of food scarcity 
resulting from war, whereas the children in Madrid had undergone 
several years of severe food shortage due to revolution, siege and, later, 
general economic dislocation, resulting from revolution followed by the 
European war. The diets of the children in Madrid were found to be 
even more inadequate in content of protein of animal origin than those 
of the French children, and there was ample evidence that this con- 
dition had persisted in various degrees for at least five or six years. 
The diets in both countries were at or below maintenance levels in 
calories at the time of the survey, but the duration of underfeeding in 
total calories was not certain. In this connection it is of interest that 
the measurement of subcutaneous tissue indicates that this was only 
moderately lacking in both groups, whereas the measurement of muscular 
tissue indicates a considerably greater lack for the Spanish children than 
for the French. 

The measurements taken in connection with these studies of French 
and Spanish children show that the French children were, on the 
average, considerably shorter than American children and that the 
Spanish children were more extremely so than either of the other groups. 
The short stature of both European groups is of interest in view of 
habitually low consumption of milk and other animal foods in these 
countries, prior to the war as well as since. Vickers and Burke in this 
department have recently reviewed the data given in reports of the 
League of Nations® relating to the per capita consumption of foods 
rich in animal protein in the different countries and have compared these 
data with the average heights of students in these countries, as reported 
by Martin.® It is of interest that the daily per capita consumption of 
animal protein foods and the reported stature of student nationals both 
place the following countries in the same order: The United States of 
America, Germany, France and Italy. The stature of Spanish students 


5. Statistics of Food Production, Consumption and Prices, in The Problem of 
Nutrition, Geneva, World Peace Foundation, 1936, vol. 4. Nutrition: Final 
Report of the Mixed Committee of the League of Nations on the Relation of 
Nutrition to Health, Agriculture and Economic Policy, Geneva, World Peace 
Foundation, 1937. 

6. Martin, R.: Lehrbuch der Anthropologie, Jena, Gustav Fischer, 1928, 
vol. 1. 
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places them below Italian students in this list, but data on consumption 
of protein are not given for Spain. 

There is no proof as to the part played by nutrition in producing 
the differences found to exist between these European groups and 
American children, but there is good reason to believe from studies 


of nutrition and growth in animals that these suggestive associations in 
human beings have real significance and that national stature is quite 
as dependent on national food habits as on racial potentialities of growth. 


55 Shattuck Street. 





News and Comment 


GENERAL NEWS , 


Physicians Certified by American Board of Pediatrics.—The following 
physicians were certified as specialists by the American Board of Pediatrics after 
the examinations in New York on Dec. 4, 5 and 6, 1942: 


Dr. Leona Baumgartner, New York; Dr. McLemore Birdsong, University, 
Va.; Dr. Stanley Theodore Bloomfield, Boston; Dr. Katherin Forster Brokaw, 
New York; Dr. John Mitchell Brush, New York (in the Navy); Dr. Samuel 
srusilow, Brooklyn; Dr. Ralph M. Burns, Glen Cove, N. Y.; Dr. Moses Carnes, 
srooklyn; Dr. Harry J. Cohen, New York; Dr. Edward C. Curnen Jr., New 
York; Dr. Margaret Dann, New York; Dr. Joyce Victoria Deutsch, Southbury, 
Conn.; Dr. Harold §. Douglas, Brooklyn; Dr. Samuel L. Ellenberg, New York; 
Dr. L. Stearns Fannin, Bradford, Pa.; Dr. Harriet M. Felton, Philadelphia; Dr. 
Jerome Fineman, Baltimore (in the Army); Dr. John L. Finnegan, Flushing, 
N. Y. (in the Army); Dr. Irvin M. Fradkin, Freeport, N. Y. (in the Army) ; 
Dr. Ernest Freshman, Oneida, N. Y. (in the Army); Dr. David Gaberman, Hart- 
ford, Conn.; Dr. Stanton Garfield, Concord, Mass.; Dr. John Robert Gilmour, 
East Orange, N. J. (in the Navy); Dr. Henry P. Goldberg, West Haverstraw, 
N. Y.; Dr. Morris Goldberg, Brooklyn; Dr. Leo Grossman, New York (in the 
Army); Dr. Frank Read Hopkins, Lynchburg, Va. (in the Navy); Dr. Godel I. 
Hunter, New York; Dr. Lewis Jacobs, New York (in the Army); Dr. B. Winston 
Jarvis, New York; Dr. Benjamin M. Kagan, Richmond, Va. (in the Army); Dr. 
Arthur M. Kimberly, Worcester, Mass.; Dr. Simon Kove, Brooklyn (in the 
Army); Dr. Robert James Kressler, Philadelphia; Dr. Herman B. Lander, 
Chicago (in the Army); Dr. Alan Charles Levin, Brooklyn; Dr. Jacob Jay 
Lichterman, Brooklyn; Dr. Hyman Lieberman, Brooklyn; Dr. Sidney Harold 
Miller,, New York; Dr. Daniel Forney Hoke Murphey, St. Petersburg, Fila.; 
Dr. Benjamin Newman, Brooklyn; Dr. E. Harrison Nickman, Atlantic City, N. J. 
(in the Army); Dr. John Merrel Parker, Rochester, N. Y.; Dr. Albert Upham 
Peacock, Hartford, Conn.; Dr. Harry S. Pizer, New York; Dr. Oscar McClellan 
Race, Staten Island, N. Y.; Dr. Donald Ross Reed, Tarrytown, N. Y.; Dr. Albert 
Abraham Rosenberg, Poughkeepsie, N. Y.; Dr. Frank Edward Roth, Hartford, 
Conn.; Dr. Benjamin Rubinstein, Brooklyn; Dr. Edward R. Schlesinger, Syracuse, 
N. Y.; Dr. William A. Schonfeld, New York; Dr. Saul Alvin Schwartz, New 
York; Dr. Araldo Serri, Brooklyn; Dr. Allen Colby Service, Philadelphia; Dr. 
Maurice Albert Shinefeld, Paterson, N. J.; Dr. Harry Sonnenschein, Brooklyn; 
Dr. Joseph Stein, Jamaica, N. Y.; Dr. Harry Melmuth Sternberg, Brooklyn; Dr. 
Carl ‘A. Stettenbenz, Buffalo; Dr. Samuel Stone, New York; Dr. Richard Henry 
Todd, Washington, D. C.; Dr. Dorothea Deimel Vann, Englewood, N. J.; Dr. 
George Weiss, New York; Dr. Thayer Willis, Norwalk, Conn.; Dr. James Lewis 
Winemiller, Great Neck, N. Y.; Dr. David Zahn, New York; Dr. Stanley Sanford 
Zipser, Forest Hills, N. Y. (in the Army). 

Dr. Zipser holds the two thousand and fifty-seventh certificate issued by this 
Board, and only one of this number has been revoked. 


Dr. Bret Ratner Appointed.—Dr. Bret Ratner, Clinical Professor of Pedi- 
atrics, New York University College of Medicine, New York, has been appointed 
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Visiting Pediatrician and Director of Pediatrics to the Sea View Hospital, Staten 
Island, N. Y. Dr. Béla Schick, former chief of the service, has been retired and 
is now consultant pediatrician. 


Joseph Brennemann Library.—The Joseph Brennemann Library is building 
up vertical file collections on subjects of pediatric interest and for this purpose 
would be pleased to receive reprints from pediatricians. The subject collections 
assembled will be available for loan to any pediatrician in military service who 
wishes to keep abreast with pediatric literature. 

Inquiries and materials should be addressed to Marion Kappes, Librarian, The 
Joseph Brennemann Library, 707 Fullerton Avenue, Chicago. 


DEATHS 


Dr. Henry S. Stern, Richmond, Va., Associate Professor of Pediatrics in the 
Medical College of Virginia, died Dec. 24, 1942, of coronary thrombosis. 








CORRECTION 
In the article by Emilio Soto Pradera, Enrique Fernandez,and Oscar Calderin 
entitled “Coconut Water: A Clinical and Experimental Study,” in the December 
issue (Am. J. Dis. Cuitp. 64:977, 1942), the heading of the last column in table 5, 
on page 988, should read “px.” 





Abstracts from Current Literature 


Anatomy and Physiology 


Tue PrysioLocicAL CHANGES INCIDENT TO PuBERTY. FREDERIC T. JuNG, 
Illinois M. J. 80:477 (Dec.) 1941. 


Organs and parts of the body can be classified into four main categories 
according to the forms of their growth curves. Organs of genital growth experi- 
ence a sharp acceleration of growth during puberty, while the remaining parts of 
the body pursue entirely different courses of growth. The functions of the body, 
including the growth of its various parts, are influenced by many seasonal and 
geographic factors. 

Postpubescent boys are generally taller, heavier, stronger and scholastically 
more proficient than prepubescent boys. Little can be said of the relation of body 
form to the time of puberty in boys. A deepening of the color of the hair and 
the color of the eyes has been found to occur during adolescence. Less than 1 per 
cent of adolescent boys escape acne. An accumulation of smegma praeputii is 
likely to occur in boys who are poorly instructed in personal hygiene. The pubic, 
axillary and facial hair appear in the order named. No consistent enlargement of 
the thyroid gland has been found in boys. Up to the fourteenth year the two 
sexes do not differ significantly in the content of iron, copper and hemoglobin in 
the blood. At about this age the three values for girls become constant at the 
adult level. In boys the adult levels are not reached until the seventeenth or 
eighteenth year. At about the age of puberty the average value of free gastric 
acidity for boys begins to rise considerably above that for the girls. It appears 
that the glands of normal boys (at least in Illinois) are stimulated to renewed 
growth during puberty. The change of voice to a deeper pitch is one of the 
earliest and most evident changes of puberty. Various erotic manifestations are 
normal in boys of all ages. 

The menarche in girls is affected by climatic, seasonal and secular factors. 
The criteria for color of hair and body build in adolescent girls are not reliable. 
Evidently early puberty, large physical size, physical strength, good state of 
nutrition, superior intelligence and favorable environment are mutually related in 
girls as they are in boys. The disparity between premenarcheal and postmenarcheal 
girls within any given age group tends to become negligible with increasing age. 
Disturbance of the skin is common in preadolescent girls. The development of 
the breasts begins before the appearance of pubic hair and is well advanced by the 
time of the menarche. A definite growth of pubic hair precedes the menarche by 
a year. The axillary hair appears later than the pubic, as it does in boys. As a 
result of a pubescent acceleration of growth, postpubescent girls for a time 
surpass prepubescent girls of their own age group in height and weight. The 
intelligence, interest attitudes and developmental ages are improved during the 
menarche. The length of the menstrual cycles in individual girls varies a great 
deal. The ability to conceive appears later than the menarche. 


Barsour, Peoria, IIl. 


Biochemistry; Bacteriology, and Pathology 


THE RESPONSE OF SULFAPYRIDINE-RESISTANT PNEUMOCOCCI TO HyDROXYETHYL 
APOCUPREINE. L. H. Scummt and Ciara L. Sesier, J. Pharmacol. & 
Exper. Therap. 72:311 (Aug.) 1941. 


Under certain conditions strains of pneumococci become resistant to sulfa- 
pyridine and other sulfonamide compounds, both experimentally and _ clinically. 
This study was undertaken because it was known that hydroxyethylapocupreine, 
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which is not a sulfonamide compound, is effective against both experimental and 
clinical pneumococcic infections. The experimental results showed that this drug 
was equally effective against the parent and the “fast” organisms, i. e. the strains 
resistant to sulfapyridine. Hydroxyethylapocupreine was less effective than sulfa- 
pyridine against infections with most of the parent organisms. 


PitcHer, Cleveland. 


QUANTITATIVE COMPARISONS OF THE ACTIVITY OF SULFANILAMIDE, SULFA- 

" pyRIDINE, SULFATHIAZOLE AND SULFADIAZINE AGAINST ESCHERICHIA COLI 
iN Vivo AND IN Vitro. H. J. Wuire, J. T. LitcHrietp Jr. and E. K. 
MARSHALL Jr., J. Pharmacol. & Exper. Therap. 73:104 (Sept.) 1941. 


White, Litchfield and Marshall report the results of experiments made on mice. 
After determining that fairly constant concentrations of the drugs in the blood 
could be obtained by giving the drugs by mouth (stomach tube) by a definite 
schedule, the mice were given Escherichia coli intraperitoneally followed by the 
drug. Three strains of E. coli were tested. 

“On the basis of blood concentrations in milligrams per cent, sulfapyridine 
was 6 times, sulfathiazole 10 times and sulfadiazine 11 times as active as sulfanil- 
amide in vivo. The estimated error of each of these activity ratios was + 10 
per cent. On the basis of minimal inhibitory concentraiton in milligrams per cent, 
sulfapyridine was 16 times, and sulfathiazole and sulfadiazine 64 times as active 


as sulfanilamide in vitro. Pucurs. Cleveland. 


SULFAPYRAZINE (2-SULFANILAMIDOPYRAZINE): Its ANTIPNEUMOCOCCAL ACTIVITY 
AS COMPARED WITH THAT OF SULFAPYRIDINE, SULFATHIAZOLE AND SULFA- 
DIAZINE. L. H. ScuMipt, J. M. RurGSEGGER, CLARA L. SESLER and Morton 
HAMBURGER JR., J. Pharmacol. & Exper. Therap. 73:468 (Dec.) 1941. 
Sulfapyrazine was as effective as sulfadiazine against experimental pneumococcic 
infections and was somewhat more effective than sulfapyridine and sulfathiazole. 
Sulfapyrazine was only slightly less effective than sulfathiazole in inhibiting the 
growth of pneumococci in vitro and was more effective than either sulfapyridine or 
sulfadiazine. Sulfapyrazine concentrations in the blood of treated mice were main- 
tained at a uniform level throughout the treatment period. The latter charac- 
teristic, together with the pronounced growth-inhibiting properties of this drug, 
probably account for its effectiveness against experimental infections. 


PitcHer, Cleveland. 


Vitamins; Avitaminoses 


Tue INFLUENCE OF INOSITOL AND OTHER B CompLex Factors UPON THE 
MoriLity OF THE GASTRO-INTESTINAL TRact. Gustav J. MArtTIN, MARVIN 
R. THompson and JosA De CarvajyAL-Forero, Am. J. Digest. Dis. 8:290 
(Aug.) 1941. 


This experimental study was done on dogs who were maintained on a mildly 
constipating diet which had 10 per cent yeast added so that no deficiencies of 
vitamin B complex members could exist. They were normal dogs. Four dogs 
were used in each series and a roentgenologic study of the physiologic effect of the 
test substances on the gastrointestinal tract was carried out. The result of these 
studies show that inositol greatly increases the peristalsis of the stomach and small 
intestine. Nicotinic acid (niacin) decreases the peristaltic action of the stomach 
and small intestine. The other members of the B complex available in pure form, 
thiamine, riboflavin, choline, pyridoxine and pantothenic acid, have no apparent 
action of this type. 

Inositol and nicotinic acid are the members of the vitamin B complex directly 
concerned with gastrointestinal motility, and it is suggested that the balance or 
ratio of nicotinic acid or similar compounds to inositol is the nutritional factor 


which determines hypomotility or hypermotility. Morrison. Savannah. Ga 
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THIAMIN AND PyRIMIDINE STUDIES ON OLDER SuByects. ANNE W. WeEnrTz and 
HELEN S. Mircuett, Proc. Soc. Exper. Biol. & Med. 48:259 (Oct.) 1941. 


Studies of the urinary excretion of thiamine and pyrimidine of 4 men and 4 
women in the seventh and eighth decades of life showed a slightly greater excretion 
of thiamine by the men but no difference in the excretion of pyrimidine. Increase 
in the thiamine intake (2 mg. daily during the second week and later 4 mg. daily) 
did not cause any immediate increase in its excretion in the urine. No changes 
occurred in the physical state of these patients, but 6 of the 8 subjects reported such 
subjective observations as less constipation, better appetite, less fatigue, more “pep” 


and (1 person) more thirst. HANSEN, MINNEAPOLIS 
ANSEN, ; 


TREATMENT AND PROPHYLAXIS OF RICKETS AND INFANTILE TETANY WITH A 
SINGLE GIANT Dose oF ViTAMIN De. Justus Strom, Svenska 1ak.-tidning. 
37:1653 (Oct. 25) 1940. 


The author reports the cases of 16 rachitic children, 9 infants with tetany and 
16 healthy premature babies, each of whom had received a single dose of vitamin 
De corresponding to 100,000 international units per kilogram of body weight. The 
therapeutic response and the prophylactic effect were satisfactory. 


WaALLGREN, Goteborg, Sweden. 


Prematurity and Congenital Deformities 


Girt Born Witnout Lecs anv WirHout Arms: Report or A Case. J. L. Levy, 
South. M. J. 34:1085 (Oct.) 1941. 


The author reports the case of a stillborn infant, delivered by breech presenta- 
tion at full term, with complete absence of the four extremities. 

The infant’s head and trunk were in appearance and measurement much the 
same as those of a normal child at birth. Her entire height was 20% inches (52 
cm.). There was no curvature or deformity of the spine. The chest was well 
developed and of fair size and form. The pectoral muscles were well developed. 

The skin at the end of the shoulders was smooth and presented no mark or 
indentation where the arms should come off. 

There were no lower extremities; but in the position of the head of each femur 
there was a small projecting mass which measured half an inch (1.3 cm.) in 
diameter. Each of these projections was attached to the trunk by a peduncle of 
about half its own diameter. The small masses were soft and appeared to consist 


only of skin, cellular tissue and fat. ScHLvtz, Chicago. 


Newborn 


RETINAL HEMORRHAGES IN THE Newsorn. H. S. McKeown, Arch. Ophth. 

26:25 (July) 1941. 

In a series of 498 cases, retinal hemorrhages were found in one or both eyes 
of 210 babies. They were more frequent in boys and occurred twice as frequently 
among first-born children. No retinal hemorrhages were noted after cesarean 
section, but the incidence was higher in babies who had been abnormally delivered. 


Wescott, Chicago. 


CHOLELITHIASIS IN NEWBORN INFANTS. GeEoRGE R. Spence, Arch. Pediat. 58: 
479 (Aug.) 1941. 
Spence reports the case of a girl who died when 6 hours old. The delivery 
had been normal, but the child did not respond well to stimuli and remained 
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listless until death. No jaundice was noted. The reactions of the cord blood 
were positive, 4 plus for both the Wassermann and the Kahn test. 

Necropsy showed a full term viable girl with uric acid nephrolithiasis, intra- 
cranial hemorrhage (the cause of death), partial fetal atelectasis and cholelithiasis. 

The gallbladder contained 10 cc. of soapy green bile. Nine calculi, composed 
mainly of bile pigment and varying in size from 1 by 0.25 by 0.33 cm. to mere 
granules, were found. Some of the smaller stones were in the cystic duct. No 
gross obstruction or atresia of the ducts was found. The feces were bile stained. 
There was no evidence of inflammation of the mucosa. Orr, Buffalo. 


CALCIUM THERAPY IN THE CONTROL OF INTRACRANIAL PRESSURE WITH SPECIAL 
REFERENCE TO THE NEWBORN INFANT. W. Ray SHANNON, Arch. Pediat. 
58:495 (Aug.) 1941. 

Shannon reports on 12 cases of intracranial pressure in newborn infants. 
Treatment consisted of giving parathyroid extract in amounts of from 0.5 to 
1.5 cc., depending on the size of the infant and the severity of the condition. 
Injections were given at intervals of from four to six hours until beginning 
improvement was noted. Further treatment was delayed until improvement was 
stationary or recurrence of symptoms was noted, in order to prevent excessive 
dehydration of the brain. The author claims that this treatment is also effective 
in cases of inflammatory conditions of the meninges and of cerebral trauma in 


older children. Orr, Buffalo. 


RECORDING AND REPRODUCTION OF A FETAL Heart MurMurR CONFIRMED AFTER 

BrrtH. ArtTHurR L. Smitn, Arch. Pediat. 58:549 (Sept.) 1941. 

During the past three years Smith has been recording fetal heart sounds by 
means of the Lockhart stethograph and on special phonographic disks which 
admit of reproduction of the sounds. These disks are recorded by means of an 
instrument called the cardiophonograph, which can also be used to play back 
the records and broadcast the heart sounds directly from the fetus for any 
period of time, during examination or during delivery. 

In this case the prenatal diagnosis of a heart lesion was confirmed after 
birth and one year later. The author believes that this is the first report in the 
medical literature of a fetal cardiac lesion recorded either in a stethograph or 
on a phonographic disk. Orr, Buffalo. 


Boop PrRoTHROMBIN IN THE New Born. S. G. Ross and H. T. MaAttoy, 

Canad. M. A. J. 45:417 (Nov.) 1941. 

Blood from the umbilical cord at birth shows a normal prothrombin time. 
A temporary hypoprothrombinemia develops in the first three days of life. Normal 
values are usually reached about the tenth day. 

Infants with hemorrhagic disease of the newborn have a greatly prolonged 
prothrombin time; premature infants, a moderately prolonged prothrombin time. 

A group of babies suffering from asphyxia of the newborn had marked pro- 
longation of prothrombin time. 

No relationship was noted between physiologic jaundice of the newborn and 
hypoprothrombinemia. 

A prophylactic dose of vitamin K might be of value for premature infants 
and for infants suffering from asphyxia of the newborn. It should also be used 
in all operative procedures in the first week of life. Moore, Omaha. 
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EFFECTS OF SCOPOLAMINE ON THE Fetus. Rosert DreIsBACH and FRANKLIN F. 
Snyper, Proc. Soc. Exper. Biol. & Med. 48:197 (Oct.) 1941. 


Scopolamine hydrobromide (10 to 150 mg. per kilogram) when administered 
intravenously to pregnant cats at term caused no decrease in the activity of 
29 fetuses from 9 mothers observed for one and one-half to three hour intervals. 
Direct injection of scopolamine into the umbilical vein of several fetuses resulted. 
in no pronounced depression of the fetal activity. HANSEN, Minneapolis. 


Errects oF MorpHINE ON Lapor. FRANKLIN F, Snyper and Kua Tr Lim, 
Proc. Soc. Exper. Biol. & Med, 48:199 (Oct.) 1941. 


Morphine sulfate (13 mg. per kilogram) given to pregnant rabbits at the 
onset of labor caused no decrease in fetal activity when the animals were delivered 
by hysterectomy twelve to fifteen hours later, whereas fetal narcosis was pro- 
nounced when the young were delivered twelve to twenty minutes after the 
administration of the drug. This study was made on 45 fetuses in eight different 
litters. Striking contrast to these results occurred when the animals were allowed 
to deliver spontaneously. In a consecutive series of 92 fetuses from seventeen 
litters, oniy 28 were born alive while 64 were stillborn. Labor was prolonged 
and the mechanism impaired. From these experiments it appears that respiratory 
failure at birth (asphyxia neonatorum) is a result of injury from faulty labor 
and not of fetal narcosis. HANSEN, Minneapolis. 


NEONATAL PNEUMOTHORAX. W. P. ELk1n, South. M. J. 34:929 (Sept.) 1941. 


Elkin presents a review of 78 cases of pneumothorax of the newborn. Fifty- 
one were early and directly associated with birth. 

Trauma appeared to be the most common cause of abrupt neonatal pneumo- 
thorax. 

Injuries caused by mouth to mouth resuscitation may be easily prevented by 
the use of an inexpensive tracheal catheter which prevents pressure exceeding 
20 mm. of mercury. 

Neonatal pneumothorax should be considered as a possible complication, and 
a roentgenographic examination of ali infants showing cyanosis and dyspnea 
should be made. 

A roentgenographic examination of the infants whose delivery is difficult and 
on whom artificial respiration was used will no doubt show an increasing inci- 


dence of neonatal pneumothorax. ScHLutz, Chicago 
SCHLUTZ, ; 


K AVITAMINOSIS AS A CAUSE OF HEMORRHAGIC DIATHESIS IN NEWBORN AND 
Oper INFANTS. P. PLtum and H. Dam, Ugesk. f. leger 102:1029 (Oct. 3) 
1940. 


The prothrombin content of the blood of normal infants is decreased even at 
birth and reaches its lowest value on the third day. At this time three fourths of 
all infants show less than 10 per cent of the normal prothrombin content of adults. 
On the tenth day of life the prothrombin content has increased to 25 per cent of 
the normal value and at one to two months to 100 per cent. This physiologic 
hypoprothrombinemia is due to a deficiency of vitamin K. In 1 per cent of all 
newborn infants this hypoprothrombinemia produces hemorrhagic diathesis. This 
disease has been successfully treated with vitamin K. For severe conditions the 
authors recommend blood transfusions in addition to the vitamin treatment. They 
discuss hypoprothrombinemia as a cause of intracranial hemorrhage of the new- 
born and are of the opinion that there may be a connection in cases in which the 
lesions of the cerebral vessels are small and the development of the symptoms is 
delayed. Treatment with vitamin K must be instituted as soon as possible, not 
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later than six hours after development of the symptoms. A few cases of hypo- 
prothrombinemia in older infants are reported. In one of these it was impossible 
to detect any reasonable cause for the K hypovitaminosis. Vitamin K should be 
given to all newborn infants, especially to one whose mother has had a difficult 
delivery or has suffered from nephritis during pregnancy. 


WALLGREN, Goteborg, Sweden. 


PREVENTION OF HYPOPROTHROMBINEMIA IN NEWBORN INFANTS BY TREATING THE 
PREGNANT WOMAN WITH VITAMIN K. H. Larsen and P. PLUM, Ugesk. f. 
leger 102:1038 (Oct. 3) 1940. 


Fourteen mothers were given 20 mg. of a water-soluble synthetic vitamin K 
(a disuccinate of menadione [2-methyl-1,4-naphthoquinone]) on admission to the 
obstetric clinic. Every second one was not treated and was observed as a control 
for the study. The prothrombin level of the blood was determined daily in the 
newborn infants during the first six days of life. It was found that the vitamin K 
treatment of the mothers was able to prevent a significant hypoprothrombinemia 


in the infants. WaALLGREN, Goteborg, Sweden. 


Acute Contagious Diseases 


ScARLET FEvER IMMUNIZATION. JOHN A. Toomey, Ann. Int. Med. 15:959 (Dec.) 
1941. ; 


The author states that persons can be successfully immunized against scarlet 
fever with scarlet fever toxin. The procedure has become routine in many hospitals 
for persons with contagious diseases. He recommends the measure for private 
patients whose physicians take the necessary precaution to avoid complications. 


READING, Galveston, Texas. 


CHANGES IN THE BRAIN IN PERTUSSIS WITH CONVULSIONS. VERA B. DoLcopot, 
Arch. Neurol. & Psychiat. 46:477 (Sept.) 1941. 


This is a pathologic report of 15 cases of pertussis with convulsions. The 
changes observed in the brain were: edema, 14 cases; eosinophilic cellular 
degeneration, 13 cases; multiple petechiae, 12 cases; lymphocytic plugs in veins 
and capillaries, 11 cases; small subarachnoid hemorrhages, 7 cases; flat, medium- 
sized subarachnoid hemorrhages as the main lesion, 1 case; localized meningeal 
reaction to subarachnoid extravasations, 5 cases; meningitis, 1 case; pericapillary 
alinement of glia cells, 3 cases; calcium-like concretion, 4 cases; globules and 
phagocytes (?) in perivascular brain tissue, 4 cases; phagocytes and fibroblasts 
in vascular adventitia, 5 cases, and perivascular loss of myelin, 1 case. 

The author again brings up the question as to whether the cerebral lesions in 
pertussis should be regarded as similar to the histologic lesions of encephalitis 
or should be considered noninflammatory. If they are due to an infection, it has 
not been decided whether or not they are due to the Bordet-Gengou bacillus. 
The general conclusion is that the pathologic picture is not due to infection, but 
is most likely of circulatory origin and consists in edema, ischemic cellular 
degeneration, multiple hemorrhages and lymphocytic plugs in veins and capillaries. 


BeEveERLY, Chicago. 


THe Eryturocytic SEDIMENTATION RATE AND WELTMANN REACTION IN 
SCARLET Fever. Epwarp Press, Puitip J. Kozinn and ABRAHAM M. 
Litvak, Arch. Pediat. 58:570 (Sept.) 1941. 


Press, Kozinn and Litvak studied a series of 52 cases. They draw no con- 
clusions but feel that certain inferences can be made from their findings. Most 
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patients with severe scarlet fever show a distinctly elevated erythrocyte sedi- 
mentation rate. Even with mild attacks, a higher rate is found than one might 
anticipate. 

Complications are more likely to occur in those subjects who have an elevated 
rate on admission. 

The erythrocyte sedimentation rate may be used as a guide to the classifi- 
cation of varying degrees of severity of the disease. 

The Weltmann reaction shows a shift to the left in scarlet fever and gradually 
returns to normal as the disease terminates. Orr, Buffalo. 


INFANTILE Paratysis. Arch. Surg. 43:645 (Oct.) 1941. 

The experimental and clinical reports of infantile paralysis in 1940 are reviewed. 
The treatment utilized by Rhett is discussed. Rhett states that there is no way 
of making a diagnosis of poliomyelitis in the absence of involvement of the 
central nervous system. In an attempt to determine the value of azosulfamide 
as a prophylactic and therapeutic agent in clinical poliomyelitis, it was given to 
440 acutely ill children during an epidemic in an approximate dose of 1 grain 
(0.06 Gm.) per pound (0.45 Kg.) of body weight per day. In this series paralysis 
developed in 1 child; this occurred when the dose was reduced below the main- 
tenance level. Two children had meningeal symptoms when the dose was dimin- 
ished below this same maintenance level. Eleven additional patients with paralytic 
involvement were treated during the same period. Toxic symptoms subsided 
within twenty-four to forty-eight hours, and there was no apparent advance in 
paralytic involvement after the doses reached adequate amounts and were main- 
tained for forty-eight hours. Rhett states: “It is difficult to avoid the feeling 
that the drug is clinically effective in inhibiting the virus of poliomyelitis. 

Kaltser, Rochester, N. Y. 


Some ASPECTS OF THE ComMoN ContaGcious Diseases. Puititie M. Stimpson, 
Bull. New York Acad. Med. 17:532 (July) 1941. 
Stimpson reviews the status of contagious diseases today, with recent addi- 
tions to the knowledge of etiology, pathology, diagnosis and therapeutics. 
JauHR, Omaha. 


HuMAN Corp SERUM GLOBULIN IN MODIFICATION AND PREVENTION OF MEASLES. 
L. P. Strean, G. G. StreaAn, E. DecHENE and D. Lapornte, Canad. M. 
A. J. 45:385 (Nov.) 1941. 

The globulin fraction from human cord serum was precipitated with anhydrous 
sodium sulfate. This was used in a clinical trial on 154 children during an 
epidemic of measles. Fifty received the globulin, and 104 were used as controls. 
Five received 2 cc. intramuscularly; 3 had mild attacks, and 2 were not helped. 
Ten received 5 cc. intramuscularly; 8 did not get measles, and 2 had a mild 
attack. Thirty-five received 10 cc. intramuscularly and did not get measles. 
There were only 2 of the 50 who had severe reactions. Moore, Omaha. 


DIFFERENTIAL D1AGNOSIS IN ACUTE ANTERIOR POLIOMYELITIS. SmNeEY O. 
Levinson, Illinois M. J. 80:13 (July) 1941. 
Levinson discusses the various conditions and diseases from which _polio- 
myelitis needs be differentiated. Barsour, Peoria, II. 
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Tre_LurITE Reaction: FurtHer Stupy on One Hunprep Consecutive Cases 
AT THE STEELE Memortac Hospirat. G. P. LINGENFELTER and B. T. 
Dantes, J. Pediat. 19:218 (Aug.) 1941. 

One hundred consecutive patients, each having a faucial or pharyngeal mem- 
brane, admitted to Steele Memorial Hospital were tested with a 2 per cent 
solution of potassium tellurite in 40 per cent glycerin by dipping a sterile cotton 
applicator in the solution and touching it to the membrane. The membrane was 
observed after ten and thirty minutes. The clinical impression, the result of 
bacteriologic study and the course of each case was recorded. The results of these 
tests are given in table 1. 

The true positive results were those in which the culture, the final clinical 
impression and the tellurite reaction all coincided to make a final diagnosis of 
acute pharyngeal diphtheria membrane. The true negative results were those in 
which all three components of diagnosis coincided to make a final diagnosis 
of some other cause for the membrane. The false negative results were those 
with a negative tellurite reaction but a positive culture and clinical course of 
diphtheria. The false positive results were those with a positive tellurite reaction 
but a negative culture and a negative clinical course. The authors conclude that 


Table 1 








True positive reactions 
True negative reactions 
Undetermined membranes 
Indefinite reactions 

False negative reactions 
False positive reactions 





the clinical impression plus the bacteriologic culture and course of the disease 
should never be supplanted by the immediate tellurite reaction. 


RavuH, Cincinnati. 


ProrecTION IN WHITE MICE witH HUMAN CONVALESCENT SERUM AGAINST 
INFECTION WITH POLIOMYELITIS VirUS (ARMSTRONG STRAIN). S. D. KRAMER, 
Proc. Soc. Exper. Biol. & Med. 48:287 (Oct.) 1941. 


Intraperitoneal administration of 0.03 to 0.5-cc. of convalescent poliomyelitis 
serum (pooled from 13 donors with residual paralysis within two years of the 
infection) to white mice (3 weeks old and weighing 10 Gm.) protected a sig- 
nificant number when they were given intracerebral inoculations of poliomyelitis 
virus (Armstrong strain). Evidence of protection was obtained when the serum 
Was given up to twenty-four hours after the intracerebral inoculation but not 
after forty-eight hours. Convalescent serum had no therapeutic effect, even when 


given contin : i i 
uously HANSEN, Minneapolis. 


TREATMENT OF DIPHTHERIA CARRIERS WITH SULPHATHIAZOLE SNurr. A. M. 
Tuomas, Brit. M. J. 2:687 (Nov. 15) 1941. 


This paper is a report of the use of sulfathiazole snuff on 28 subjects harboring 
Corynebacterium diphtheriae organisms in the nose. This snuff contained a 10 
per cent sulfathiazole powder in magnesium carbonate. The snuff was given to 
the patient six times a day on a small piece of paper. The results were con- 
trolled with an equal number of untreated nasal diphtheria carriers. Follow-up 
nasal swabs were taken on all patients. In this experiment several interesting 
things were discovered. The first was the fact that the patients who were heavily 
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infected with a large number of diphtheria organisms had rather quick and 
dramatic clearing, both the control and the snuff-treated patients. Thirty-three 
per cent of the patients who were not treated had clearing, and 70 per cent of the 
snuff-treated patients. The author states that the percentage of difference here 
suggests that the snuff treatment was effective, although he states that owing to 
the small size of their series no dogmatic statements can be made. For the subjects 
who were heavily infected the treatment was not so efficacious, but even of these 
the snuff-treated patients improved more rapidly. A few patients did not improve 
at all on snuff treatment. The reasons for the failure of snuff treatment were: 
the failure of proper administration of the snuff; heavy crusting of the nose, which 
prevented contact of the organisms and the powder, and the presence of C. 
diphtheriae in the nasal sinuses, where it is unlikely that the snuff could come 
in contact with them. 

Also in this article are reports of other nasal flora being cleared with the 


sulfathiazole powder. Royster, University, Va 


Tue VALUE OF BLoop TRANSFUSION IN MALIGNANT DIPHTHERIA. IDWAL PuGH 
and O. S. Witttams, Brit. M. J. 2:844 (Dec. 13) 1941. 


In this article the authors report their experience with the use of blood trans- 
fusions in 20 control cases of malignant diphtheria. Careful attention was given 
in the selection of their cases of so-called malignant diphtheria. The treatment 
in the two series of cases was identical except for the use of blood transfusions 
in their test cases. This treatment consisted of prompt administration of large 
doses of concentrated antitoxin intravenously and intramuscularly. The doses 
varied between 100,000 and 112,000 units. Both series of patients had the same 
nursing care and were given strychnine daily. Fluids were given intravenously 
in both series when indicated. The results revealed that the mortality in the 
series in which blood transfusions were used was: 10 per cent, while in the control 
series there was a mortality of 35 per cent. It is stated that 1 of the patients in 
the test series was moribund on admission to the hospital and died a few hours 
after the transfusion. Clinically it was noted that the patients’ usual apathetic 
and drowsy appearance was transformed inte a bright and keen appearance aiter 
blood transfusions were used. It was also noted that the complications were 
greatly reduced in the patients given blood transfusions. The incidence of paralysis 
was approximately the same in the two groups. However, the severe forms of 
paralysis predominated in the control series. The average stay in the hospital of 
the transfusion-treated patients was ten weeks as compared to the average dura- 
tion of thirteen weeks in the control series. 

In their comment concerning their report the authors state that the small 
series of cases lay their results open to criticism if too much reliance is placed on 
them. However, they maintain that the results are significantly encouraging and 
warrant further investigation into the possibilities of treatment for malignant 


diphtheria. Royster, University, Va. 


AcTIVE IMMUNIZATION IN EXPERIMENTAL Pertussis. E. A. Nortu, G. ANDER- 
son and J. J. Graypon, M. J. Australia 2:589 (Nov. 22,) 1941. 


The results reported in this paper confirm Burnet and Timmin’s observation 
(1937) that a significant degree of immunity against intranasal Haemophilus per- 
tussis infections in mice can be demonstrated after an intraperitoneal inoculation 
of vaccine. By this method it is shown that (1) vaccines killed with cresol or 
with cresol and phenol proved better antigenically than formaldehyde-killed or 
heat-killed vaccine; (2) storage at a low temperature is necessary to preserve full 
antigenic efficiency; (3) an antigenically efficient vaccine may be prepared from 
a strain of H. pertussis “not recently isolated” provided it maintains its phase | 
characteristics; (4) little protection was afforded by a vaccine prepared from a 
“rough” (phase III) strain, and (5) a commercial “detoxicated” pertussis vaccine 
failed to show any antigenicity. Gonce Jr., Madison, Wis. 
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DiscussI0oN ON ACTIVE IMMUNIZATION—SOME PrESENT-Day Prositems. H. J. 
ParisH and I. H. Macrean, Proc. Roy. Soc. Med. 34:247 (March) 1941. 


Parish discussed the following subjects : 

Diphtheria. —Immunization is safe and effective. Compulsory measures are 
indicated, especially for the younger age groups. The Schick test may be reserved 
for selected groups and to control modified methods. Proper spacing of doses of 
prophylactics and periodic reinoculation will insure a high level of immunity. 
It is important to be aware of “one shot” methods. Indiscriminate swabbing is 
to be discouraged; high carrier rates are an indication for widespread prophy- 
laxis against diphtheria. 

Enteric Fever—Mass immunization is desirable in many areas, although there 
is no justification for compulsion except for persons exposed to special risks. 
In deciding on dosage of vaccine, more attention should be paid to physical 
state and body weight. After the primary course, very small periodic doses (for 
example 0.1 cc.) are worthy of trial. Vaccine can be given during an epidemic 
without increasing the chances of infection. 

Tetanus ——Two doses of toxoid spaced by six weeks give useful immunity. 
Women give significantly higher titers than men. A third dose of 1 cc. after a 
long interval—seven to nine months—often produces a dramatic rise in circu- 
lating antitoxin and counteracts any tendency toward waning immunity. 

Smallpox.—As vaccination has not been made compulsory in England, infec- 
tion by virulent strains from the Continent may tax the resources of the public 
health services. 

Whooping Cough—The large number of injections of vaccine usually recom- 
mended is a deterrent to mass immunization. Research into the possibility of 
fewer doses and wider spacing is indicated. 

Other diseases are considered briefly. 

Combined Immunization.—It may be useful to combine diphtheria T A F 
(toxoid-antitoxin floccules) arid tetanus toxoid, and also tetanus toxoid and 
T A B (typhoid-paratyphoid A and B) vaccine. T A F plus T A B vaccine is 
probably contraindicated for adults on account of severe reactions. Alum-precipi- 
tated diphtheria toxoid should not be mixed with tetanus toxoid, as it may go 
into solution and become ineffective. 

Sterilization of Syringes and Needles—An intensive inoculation campaign is 
no excuse for slipshod methods. 

Maclean stated that if large scale immunization of the general population of 
England is to be carried out, then for reasons of urgency or for convenience the 
effective combinations of antigens must be considered, so that the number of 
injections is reduced to a minimum. How far may one combine (a) various 
bacterial vaccines, (b) bacterial vaccines and toxoids and (c) bacterial vaccines 
and virus vaccines so as to obtain the best response to each antigen? One must 
also consider the best spacing of doses, as well as the great variation in indi- 
vidual response. It is remarkable that combining certain vaccines and toxoids 
actually greatly improves the response to the toxoid. Active immunizaiton in 
the presence of an epidemic has been claimed by some investigators to have cut 
short the epidemic. Provided that the negative phase is avoided there appears 
to be good reason for recommending such a procedure. This may require an 
adjustment of the usual prophylactic dose. Slowly spreading epidemics may thus 
be successfully combated. 

Wrtiamson, New Orleans [AutHors’ Asstract]. 


Acute Infectious Diseases 


Tue TREATMENT oF TETANUS. EARLE M. CHAPMAN and RicHarp H. MILLER, 
New England J. Med. 225:652 (Oct. 23) 1941. 


The authors report in detail 2 cases of severe tetanus with subsequent recovery. 
In the first case, a 10 year old boy running on the ocean beach on June 29, 1940 
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struck the side of the left foot at the base of the small toe. The next day a 
splinter of wood was removed and iodine applied. Pus appeared in the wound on 
July 3, and beginning tetanus was observed on July 6, with headache, backache 
and stiff neck. After sedation with soluble phenobarbital U. S. P. (phenobarbital 
sodium) and with the patient under ether anesthesia, two small splinters of wood 
were removed. Culture showed Clostridium tetani. The reaction to an intracu- 
taneous test for horse serum was negative, and the boy received 20,000 units oi 
antitoxin about the wound, 20,000 units encircled about the middle part of the 
left thigh and 20,000 units in an intravenous injection of 5 per cent dextrose in 
physiologic sodium chloride solution. At 4 p. m. another 40,000 units of antitoxin 
was added to the fluid being given intravenously. A lumbar puncture was per- 
formed, and the fluid removed was replaced by an equal amount of fluid contain- 
ing 10,000 units of antitoxin. 

Sedation and administration of antitoxin were continued, and ether anesthesia 
was induced to control severe convulsions throughout the acute stage. Serum sick- 
ness began on July 14. Feedings by nasal catheter were started on July 13. On 
July 21, a sudden rapidly spreading furunculosis and cellulitis of the head and 
neck appeared. August 1 to August 29 marked the true period of convalescence, 
in which each day showed a little gain in general condition. On August 27, the 
patient received 1 cc. of tetanus toxoid subcutaneously. After this, the improve- 
ment was rapid, and he was discharged home on August 29; he returned to school 
on Jan. 6, 1941. 

The second case was that of a 14 year old girl who cut the dorsum of her 
right foot on a rusty sickle on May 27, 1941. She was treated in a similar manner 
and was discharged home on July 18 for convalescent care for economic reasons. 

The authors attribute the recoveries to six principles of treatment: prefound 
sedation, surgical removal of the focus of tetanus moderate intravenous doses of 
tetanus antitoxin, frequent lumbar punctures, maintenance of adequate respiratory 
exchange and the most intelligent nursing care to meet promptly severe convulsions, 
respiratory and circulatory failure and other complications as they appeared. 


GENGENBACH, Denver. 


Errect oF ACETYL SALICYLIC ACID ON SEDIMENTATION RATE OF ERYTHROCYTES 
iN Rueumatic Fever. J. A. Licuty Jr. and S. P. Hooker, Proc. Soc. 
Exper. Biol. & Med. 48:69 (Oct.) 1941. 


Study of 7 children with rheumatic fever indicated that administration oi 
acetylsalicylic acid decreased the sedimentation rate of the red cells. When the 
use of the drug was discontinued, the rate was again elevated. Adding sodium 
salicylate caused the sedimentation rate of the erythrocytes to decrease, but the 
minimal effective concentration of sodium salicylate was 90 to 120 mg. per hundred 


cubic centimeters. HANsEN, Minneapolis 
NSEN, : 


CoMPLEMENT FIXATION IN INFLUENZA WITH Embryo FLuIpD as ANTIGEN. 
M. Fotrey and F. M. Burnet, M. J. Australia 2:468 (Oct. 25) 1941. 
Allantoic fluid from embryos infected by the amniotic method with influenza 
virus is a satisfactory antigen for complement fixation tests. In a series ot! 
volunteers inoculated nasally with virulent influenza virus A, the appearance oi 
complement-fixing antibody was a more delicate index of infection than was a risc 
in neutralizing antibody. Indirect evidence is given that after infection the titer 
of complement-fixing antibody falls much more rapidly than that of neutralizin: 


antibody. Gonce JR., Madison, Wis. 
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Chronic Infectious Diseases 


Tut PREVENTION OF CONGENITAL SYPHILIS IN THE LARGE URBAN HospPITAc: 
A Stupy or Cirnic ADMINISTRATION. Louise B. INGRAHAM and NORMAL 
R. INGRAHAM JR. in collaboration with HERMAN BEERMAN, BARBARA E. 
SPENSE, VIRGINIA ARNOLD and Etvirra H. Hasster, Am, J. Syph. Gonor. & 
Ven. Dis. 24:731 (Nov.) 1941. 


This is a long and detailed article which does not lend itself to abstracting. 
Basically it is a plea for large urban hospitals to develop “family clinics” for 
the treatment of their prenatal, postnatal and congenital syphilitic patients. For 
sociologic and psychologic reasons the authors find that much better attendance is 
maintained in this type of clinic, in contrast to the general syphilis clinics. With 
their increased attendance they are able to get much better cooperation and much 
better follow-up on all of their patients treated for congenital syphilis. 


Royster, University, Va. 


TupercuLosis: Its Two PHASES oF DEVELOPMENT. CHESTER A. STEWART, 
Illinois M. J. 80:410 (Nov.) 1941. 

Two broad phases of development characterize the complete evolution of tuber- 
culosis. Many of the changes that occur in each of these two developmental stages 
of the disease can be observed during the life of the patient. 

The chronologic sequence of the known changes that comprise the primary 
phase of the development of tuberculosis probably is as follows: initial infection: 
prompt dissemination of organisms to various parts of the body; focalization of 
these wandering bacilli at numerous points by neutrophils; aggregation of lympho- 
cytes around the primary lesions; conversion of lymphocytes into epithelioid cells ; 
subsequent histologic maturation of the primary tubercles; development of the pre- 
allergic transitory fever and acquisition of sensitivity to tuberculoprotein and, 
finally, gradual resolution of the primary lesions, which process gradually reduces 
them to relatively trivial calcified or fibrosed deposits. As a rule tuberculosis 
never progresses beyond this primary phase of its evolution. 

The second phase of the evolution of the disease materializes in a small per- 
centage of patients with tuberculosis in its primary stage of development. The 
second phase of the evolution of tuberculosis is exemplified by phthisis, tubercu- 
losis of serous membranes, osteoarticular tuberculosis and various other clinically 
serious forms of the disease, depending on which organ or part of the body is 
involved, 

A positive reaction to a tuberculin test discloses the presence of tuberculosis 
but does not reveal which stage of evolution the disease is in. Clinical, roentgen- 
ologic and laboratory studies are required for determining this point. The only 
method by which tuberculosis can be prevented is by preventing infection with 
virulent tubercle bacilli. Two plans for eradicating the disease are given in out- 


ine ten ' 
line form. Barsour, Peoria, IIl. 


Diseases of Blood, Heart and Blood Vessels and Spleen 


VirAMIN K 1n OtHer THAN Hemorruacic Diseases. W. B. Rows, South. 
M. J. 34:1266 (Dec.) 1941. 

The author stated that there is a decrease in the prothrombin level in a number 
ot different diseases, such as anemias, hyperthyroidism and conditions in which 
there is a disturbance of hepatic function. 

Some of the patients reacted favorably to vitamin K. Vitamin K is useful in 
many diseases besides jaundice and hemorrhagic diseases of the newborn. 

The prothrombin level is of value in studying hepatic function. 


ScHLuTz, Chicago. 
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CONGENITAL ARTERIOVENOUS ANASTOMOSIS. ARTHUR G. WarkrINs, Brit. M. J. 
2:849 (Dec. 13) 1941. 


This is a report of the case of an 8 year old child who had been well except 
for the fact that ever since birth her right leg had been larger and warmer than 
the left. Two days prior to the time she was seen a “milky discharge” appeared 
in the right groin. This was painless, and no sign of injury could be found. 
Examination of this fluid revealed that it had 1,600 lymphocytes per cubic milli- 
meter and clotted on standing. No organisms were seen on culture. It was stated 
that this material was not chyle. 

Examination of the patient revealed the right leg to be a great deal larger 
than the left and also warmer to touch. Pulsation was felt in both legs, and the 
blood pressure was equal in both legs as well as in both arms. It was noted that 
occlusion of the right common femoral artery slowed the pulse after an interval 
of about six beats and that the pulse was quickened on release. The author states 
that the cause of the hypertrophy of this leg is not clear and that the presence 
of the lymphatic discharge must remain unexplained. It is stated that “the 
existence here of an arteriovenous communication is suggested by the slowing of 
the pulse after reducing the arterial flow through the anastomosis by occlusion of 
the right common femoral artery. Lewis and Drury (1923) suggest this fall in 


; , bd by : ” - . , 
rate is vagal in origin. Royster, University, Va. 


Diseases of Nose, Throat and Ear 


MopERN TREATMENT OF ACUTE TONSILLITIS BY INJECTIONS OF BISMUTH Com- 
POUNDS. ARISTIDES MONTEIRO; edited by Louris E. Sttcox, Arch. Otolaryng. 
34:719 (Oct.) 1941. 


Recent beneficial results of treatment of lacunar tonsillitis by injection of 
bismuth compounds are discussed by the author. Primarily important is the quick 
action of this therapy, effecting within twenty-four hours cessation of pain, fever 
and general malaise, with rapid clearing of purulent exudate from the tonsils. No 
apparent effect in preventing formation of peritonsillar abscess by this method has 
been noted. A culture to identify the causative organism is advised if bismuth 
therapy does not result in improvement within twenty-four hours and recovery in 
forty-eight, which indicates that the tonsillitis is due to Staphylococcus or Pneu- 
mococcus instead of Streptococcus, since the last-mentioned etiologic agent responds 
rapidly to injections of bismuth compounds. This new therapeutic procedure is 
particularly applicable for children. Greenwoop, Chicago. 


Tue Open Sarety Pin. LyMAan G. Ricuarps, New England J. Med. 225:561 
(Oct. 9) 1941. 


This interesting article, which is primarily concerned with the possible locations, 
positions and detailed methods of removal of open safety pins from the hypo- 
pharynx (above the cricopharyngeal ring), various portions of the esophagus, 
larynx, trachea and bronchi, has also some helpful suggestions to the pediatrician. 
The most important is to educate mothers, nurses and nursemaids always to close 
safety pins after their removal from the clothing of infants and children and in 
any case to place them well out of their reach. 

The second suggestion is that whenever an infant or child suddenly chokes, 
coughs and perhaps vomits the swallowing or aspiration of a foreign body should 
be suspected, and if a pin, metal clasp or other metallic object is missing a diag- 
nostic roentgenogram should be made. 

As a third point the author states that it is in the hypopharynx, particularly in 
infants up to the age of 1 year, that one finds over 50 per cent of all open safety) 
pins. 
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Fourth, the warning is given that only in a life-saving emergency should the 
general practitioner or pediatrician attempt the removal of an open safety pin, as 
the procedure usually requires the aid of a well trained and experienced 


bronchoscopist. GENGENBACH, Denver. 


LARYNGOTRACHEOBRONCHITIS. VAN DykKE HAGAMAN, South. M. J. 34:1082 (Oct.) 
1941. 


The use of bactericidal drugs and improvements in apparatus, such as special! 
types of humidifiers, and in methods of general care are helpful in the treatment 
of laryngotracheobronchitis. 

In addition to these measures, however, the laryngologist has a profound 
responsibility in cases of this disease. It is his job-to keep open the respiratory 
passages in so far as possible by tracheotomy and remova! of purulent secretions 
and by bronchoscopic removal of obstructions of the lower airways. 

In 2 of the cases reported the laryngologist was defeated by the development 
of spontaneous pneumothorax. 

The laryngologist also has a diagnostic and epidemiologic problem in ruling 
out diphtheria when the inflammatory areas in laryngotracheobronchitis can be 
cultured only through the bronchoscope and not by direct swabbing of the throat. 


ScHLutTz, Chicago. 


CLert PALATE AND THE MECHANISM OF SPEECH. MICHAEL C. OLDFIELD, Brit. 
J. Surg. 29:197 (Oct.) 1941. 


The author presents a well illustrated review of the anatomy of the palate and 
of the nasopharynx and emphasizes the importance of function in the repair of cleft 
palate. He recommends as the ideal time for operation between the ages of | 
and 2 years. The technic of the operation is discussed. He recommends treatment 
by one surgical unit, and the results in a consecutive series of 120 cases are 
analyzed. The author points out that Strauss and Olson, who studied the con- 
genital abnormalities of animals in the Berlin Zoo, made the observation that 
imperfect nutrition may be a causal factor in the production of cleft palate. They 
reported that in 1909, 32 jaguars, from the same dam and sire, were born with 
cleft palate. The diet was then changed and fresh meat given, after which no 
further offspring with cleft palate were born from the same parents. A somewhat 
similar experience was noted at Regent’s Park Zoo, where cleft palate was com- 
mon in lion cubs at the end of the last century. Since 1923, when the diet of 
lionesses was altered, only 2 litters have been born with cleft palates. The other 
important factor is the influence of heredity. In about 20 per cent of the cases 
a definite family history can be traced. Keirn, Toronto, Canada. 


CONGENITAL ATRESIA OF THE POSTERIOR CHOANAE OF THE NASAL FossaeE. J. A. 
LumspEN-Cooxk, South African M. J. 15:498 (Dec. 27) 1941. 


The author reports 2 cases of congenital atresia of the nasal choanae, in 1 of 
which the condition was bilateral and in the other unilateral. The condition may 
be due to persistence of the nasopharyngeal membrane, persistence of the bucco- 
pharyngeal membrane or to overgrowth of the horizontal and vertical processes 
of the maxilla. In complete bilateral atresia the symptoms are usually most urgent, 
as the child has a natural tendency to keep the mouth closed and to breathe through 
the nose. Thus the child may die of asphyxia before the condition is realized, or 
milk may be inspired into the lungs, causing bronchopneumonia. On the other 
hand, unilateral atresia may go unrecognized for a considerable time and be 
subjected to repeated curettage for adenoids before suspicion is aroused. The out- 
standing symptoms are tendency to asphyxia, difficulty in sucking, mouth breathing, 
inability to pass a probe through the nose and lack of movement of the muscles 
of the alae nasi. In unilateral atresia these symptoms are not so pronounced, as 
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the child is able to breathe through the patent nostril. As the infant grows older, 
a tendency for mucus to accumulate on the affected side will be noted. There is 
a continuous ooze from the nose. Infection may spread to the antrums. The nasal 
mucous membrane may undergo atrophic degeneration, leading to ozena. The 
affected side of the face fails to develop equally with the other side, and in 
addition some of the paranasal sinuses may remain solid. The general physique is 
poor, but a striking improvement takes place after the obstruction is removed. 
The operative technic used for correction of the condition is described. 


GONCE Jr., Madison, Wis. 


Diseases of Lungs, Pleura and Mediastinum 


OBSERVATIONS ON PNEUMONIA OF INFANTS AT Cook County HospIitat, SEASON 
OF 1941. JosepH GREENGARD, W. B. Raycrart and L. S. Frank, Illinois M. J. 
80:391 (Nov.) 1941. 


Two hundred infants under 1 year of age with primary pneumonia were 
observed during the first two months of 1941. These infants were treated with 
sulfathiazole in doses of 1.5 grains (0.09 Gm.) per pound (454 Gm.) of body 
weight per day. The mortality rate was only 2 per cent. A larger amount of 
chemical and a longer period of treatment were required, however, than in previous 
years. This was probably due to the fact that the patients observed included a 
large number with pneumonia which differed in its behavior from that of previous 
years and may have been due to an organism less susceptible to chemotherapy. 
Although a virus was suspected as the cause, efforts to isolate one were unsuccess- 
ful. The lessened frequency of empyema since the use of chemotherapy was noted. 


Barsour, Peoria. IIl. 


A MetHop ror StuDYING EXPECTORANT ACTION IN ANIMALS BY DrReEcTt MEAs- 
UREMENT OF THE QOuTPUT OF RESPIRATORY TRACT FLumps. WILLIAM F. 
Perry and E.pon M. Boyp, J. Pharmacol. & Exper. Therap. 73:65 (Sept.) 
1941. 


In carefully executed and controlled experiments on anesthetized (with ethy! 
carbamate) cats and rabbits, ammonium chloride and carbonate, powdered ipecac, 
glycerol ‘guaiacolate and pilocarpine administered by stomach tube increased the 
output of respiratory tract fluid. Ammonium chloride did not have this effect 
when the gastric nerves were cut, indicating that the action is reflex. While 
the doses of the drugs were much larger than the therapeutic doses for man, it is 
interesting that most of the drugs are commonly used as expectorants. 


Pitcuer, Cleveland. 


Diseases of the Gastrointestinal Tract, Liver and Peritoneum 


SuRGERY IN Peptic ULCERATION OF STOMACH AND DUODENUM IN INFANTS AND 
CHILDREN. CLARENCE E. Birp, MARGARET LimpeR and Jacop M. MAYER, 
Ann. Surg. 114:526 (Oct.) 1941. 


Because of the general impression that peptic ulceration of the stomach and 
. duodenum is rare in infants and children, there is a tendency to neglect this lesion 
in young patients. The authors review 119 cases reported in the literature and 
1 of their own of operation for peptic ulcer in infants and in children. 

They conclude from their study that up to adolescence there are a large number 
of. unrecognized or unreported ulcers of a potentially serious nature, and roent- 
genologic studies should be made more often on young patients. 

In the authors’ case recovery is reported subsequent to the closure thirty-four 
and one-half hours after birth of a perforated duodenal ulcer in a Negro boy. Th« 
child was well six years after the operation. BANntTIN, Omaha. 
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Acute INTUSSUSCEPTION. CHARLES W. Mayo and Rosert Wooprurr, Arch. 
Surg. 43:583 (Oct.) 1941. 


The authors reviewed 55 cases of acute intussusception in which operation was 
performed. Thirty-eight of the patients were boys, and 17 were girls. Sixty-five 
per cent of the patients were less than 1 year old, and 80 per cent were less than 
2 years of age. In 53 cases no definite causative process was found, while in 2 
cases Meckel’s diverticulum seemed to be the causative factor. The familiar classic 
symptoms are described, and the type of operation, depending on the condition of 
the bowel, is discussed. The hospital mortality in this series was 23.6 per cent. 
Surgical shock superimposed on the toxemia was the chief factor in the hospital 
mortality. It was emphasized that lessening of the mortality rate for this con- 
dition seems to depend on earlier diagnosis and treatment supplemented by sup- 
portive and replacement therapy before and during the operation. 


KAISER, Rochester, N. Y. 


CONGENITAL DUODENAL OBSTRUCTION. CHARLES STANLEY WHITE and J. LLoyp 
Cottins, Arch. Surg. 43:858 (Nov.) 1941. 


Congenital duodenal obstruction is an uncommon condition with a high mor- 
tality rate. The obstruction dates from birth, and the onset of symptoms is prompt 
and continuous. Vomiting stands out as the most conspicuous and important 
symptom. It appears shortly after birth and continues until it is relieved by 
appropriate means or until the patient dies. The vomiting does not follow feeding 
as promptly as in pyloric stenosis, and in most instances bile and duodenal contents 
are present. While the exact nature and location of the obstruction cannot always 
be known before operation, a diagnosis of intestinal obstruction is impossible early 
in the majority of cases. Operation is the only treatment which offers a hope 
of cure, but it must be employed early. Various operations have been advocated. 
The authors reported three successful operations on 4 children suffering from this 
condition, which are added to Ladd’s seven successful operations on 10 children. 


KAISER, Rochester, N. Y. 


THE DIAGNOSIS AND TREATMENT OF DIAPHRAGMATIC HERNIA IN CHILDREN. 
Joun M. Dorsey, Illinois M. J. 80:402 (Nov.) 1941. . 


Dorsey presents a discussion of the diagnosis and treatment of diaphragmatic 
hernia in children. Early surgical repair is urged. Barsour, Peoria, III. 


THE Errect oF Soprtum AMYTAL ON THE EmMptTyING TIME oF THE NoRMAL 
Human Stomacu. Epwarp J. Van LiereE and Davin W. NortuHvup, 
J. Pharmacol. & Exper. Therap. 73:142 (Oct.) 1941. 
In therapeutic doses in 10 normal young adult men, sodium amytal hastened 
the gastric emptying time about 20 per cent; in 1 subject only was the emptying 


slightly delayed. Pitcuer, Cleveland. 


RENAL COMPLICATIONS IN ACUTE GINGIVOSTOMATITIS IN CHILDREN. C. H. Wess, 
South. M, J. 34:1136 (Nov.) 1941. 


The author reports 5 cases of acute nephritis with oliguria or anuria following 
the injection of a soluble bismuth compound for the treatment of acute gingivosto- 
matitis in children. 

Three cases are reported of acute nephritis complicating this disease, in the 
absence of heavy metal therapy. 

Studies of the urine, including Addis sedimentation counts, give evidence 
through varying degrees of renal irritation of the presence of renal toxins in acute 
eingivostomatitis. ScHLvutTz, Chicago. 
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CARCINOMA OF THE COLON IN CHILDREN, WITH THE REPORT OF A CASE. VERNON 
PENNELL and L. C. Martin, Brit. J. Surg. 29:228 (Oct.) 1941. 


The authors present a summary of the literature from 1897 to 1940 and bring 
to light 15 cases of carcinoma of the colon occurring in children. In only 2 cases 
was there survival beyond seven months. The authors’ case was that of an 
evacuee boy, aged 13% years, who had a history of symptoms for eight weeks 
prior to operation. At operation carcinoma of the ascending colon was discovered 
and removed and the glands carefully dissected out. The patient recovered 
rapidly, has had no signs or symptoms of recurrence and has been attending 
school. Six months later he was well, growing and putting on weight and was 


employed as a parcel boy. Kerry, Toronto, Canada. 


PERSISTING VITELLINE REMNANTS. C. SOMMERVILLE-LARGE and D. Eastman- 

Nac_e, Brit. J. Surg. 29:271 (Oct.) 1941. 

The authors present the history of a soldier, aged 20, who was admitted to 
the hospital with a serous discharge from the umbilicus which had been present 
for eighteen months. At operation it was found that there were vascular rem- 
nants of the vitelline blood vessels and complete disappearance of the central part 
of the vitelline duct, with only a proximal part left as Meckel’s diverticulum and 
a distal part attached to the umbilicus as a small cyst, the size of a walnut, dis- 
charging through a small fistula on the skin of the umbilicus. 


Keitu, Toronto, Canada. 


STAPHYLOcOoccUS INFECTION OF THE SUBMAXILLARY GLAND WITH A FATAL Out- 
COME. VictoR SANTAMARINA and D. Sosa Bens, Arch. de med. inf., Rio 
de Janeiro 10:218 (Oct.) 1941. 


A 2 month old infant was treated for vomiting and while nine days convalescent 
a bilateral tumor of the submaxillary gland developed. Death occurred the 
following day. Staphylococcus was found in the smears. (Abstracter’s note: 
This happens occasionally in premature infants who have been fed by lavage. It 
is interesting to note that this child was given lavage for treatment of the vomiting.) 


SANForD, Chicago. 
Nervous Diseases 


THE CorTICAL FREQUENCY SPECTRUM IN EPILEepsy. FreperIc A. Gipps, WILLIAM 
G. Lennox and Erna L. Gipss, Arch. Neurol. & Psychiat. 46:613 (Oct.) 
1941. 


A cortical frequency spectrum is made as follows: “The electroencephalogram 
is recorded on a film as a black and white profile, such as is generally used in 
sound recording. This is called a shadowgram. A thirty second strip of the film 
is made into a belt and rotated continuously between a light and a photoelectric 
cell. The resulting fluctuations in potential in the photoelectric cell are a repro- 
duction of the electrical fluctuations obtained from the cortex. They are ampli- 
fied and passed through an exceedingly sharp, continuously variable filter, the 
output of which is recorded with an ink-writing meter on coordinate paper.’ 
The range of frequencies in this study vary from 1 to 50 per second. 

In petit mal attacks a high peak occurs in the 2 to 3 per second region; in a 
psychomotor seizure a high peak occurs in the 4 to 7 per second region, and in 
a grand mal attack the peak is in the 20 to 29 per second period. The spectrums 
of the parents of epileptic patients show abnormal peaks, but they are not as 
great as those shown by the spectrums of the patients themselves. 


Bevery, Chicago. 
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OTORHINOGENIC HyprocePpHALus. ERNest Reeves, Arch. Otolaryng. 34:920 
(Nov.) 1941. 


The author presents 2 cases of otorhinogenic hydrocephalus, that of a boy aged 
12 and that of a man aged 26. The revised term “otorhinogenic,” instead of the 
customary “otitic,” is suggested for the syndrome discussed, because in many 
cases it follows infection of the paranasal sinuses. 

The outstanding and most persistent symptom is the great increase in cerebro- 
spinal fluid presssure without any striking change in the chemistry of the cellular 
content of the fluid. The difficulty of differential diagnosis is discussed, the symp- 
toms often simulating those of abscess of the brain, sinus phlebitis, lesions of the 
posterior cranial fossa, otorhinogenic meningitis and miscellaneous conditions, 
multiple embolism, thrombosis of the cerebellar artery, syphilis and tuberculosis, 
occurring in the presence of otitis media or infection of the paranasal sinuses. 

As most effective treatment for otorhinogenic hydrocephalus the author suggests 
elimination of the causative focus, chemotherapy and lumbar and, if necessary, 
ventricular puncture, with exploration through aseptic terrain if an encapsulated 


abscess of the brain is suspected. GrEENWwoop, Chicago. 


Tuperous Scierosis. Rospert W. Human, Brooklyn Hosp. J. 3:181 (Oct.) 
1941. 


An excellent review of the anatomic and clinical features of tuberous sclerosis 
is given. A case is presented in which lesions characteristic of tuberous sclerosis 
were found at autopsy although death was undoubtedly due to lead encephalopathy. 
Grossly, the brain showed numerous nodular areas of excessive firmness distributed 
over the cortex. Microscopically, there were distortion of architecture and exten- 
sive gliosis. Small lesions of dense gliosis bulged into the ventricular cavities 
beneath the ependyma. The heart was of normal size, but the myocardium showed 
numerous small round or elongated grayish nodules which gave the microscopic 
picture of rhabdomyoma. There had been in this case no symptoms which could 
be related to the tuberous sclerosis or the rhabdomyoma. The child, a white boy, 


was 20 months old. Les.iz, Evanston, Il. 


TUMOR OF THE BRAIN SIMULATING ENCEPHALITIS. HaArotp R. MERWARTH and 
EMANUEL FetrincG, Brooklyn Hosp. J. 3:221 (Oct.) 1941. 


A 16 year old Jewish girl complained of intermittent headache, drowsiness 
and fever of seven weeks’ duration. The Romberg sign was positive, and the 
patient reeled on a wide base when walking. There was partial ptosis of the lid 
of the right eye. The pupils were equal and reacted normally. The optic disks 
were normal. There was a coarse vertical nystagmus. The tendon reflexes were 
hyperactive. During the stay in the hospital the headaches became more severe; 
pronounced asynergy of the extremities developed, and swallowing and speech 
became difficult. The spinal fluid showed increases in protein and.slight cellular 
increases. Death occurred during the eighth week in the hospital. At autopsy 
the pons appeared hypertrophied and elongated, thrusting the cerebellum far back- 
ward. The hypertrophy was the result of infiltration with tumor tissue. The 
microscopic diagnosis was glioblastoma multiforme. 

In this case there was the usual clinical picture of a pontile glioma with 
progressive involvement of structures within the brain stem, cranial nerves and 
pyramidal and cerebellar pathways without signs of increased intracranial pressure. 
The early fever and increased cell count of the cerebrospinal fluid suggested 


encephalitis. LEs.i£, Evanston, III. 


INFLUENZAL MENINGITIS: CasE Report. HeELeN W. Bettuouse, J. M. A. 
Georgia 30:472 (Nov.) 1941. 


A Negro girl aged 2%4 years was treated orally with sulfapyridine, 1 grain 
(0.065 Gm.) per pound (454 Gm.) for the first day and % grain (0.033 Gm.) per 
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pound per day for fifty days. Only one spinal puncture was done. The fluid was 
not under increased pressure but was turbid, the cell count being 20,000, and on 
smear gram-negative pleomorphic organisms were found, resembling Bacillus 
haemophilus influenzae. No culture was reported. Morrison, Savannah, Ga. 


INFLUENZAL MENINGITIS: THE SuccesSFUL TREATMENT OF A CASE IN AN 
INFANT. MARGARET STRANGE BryAN and JoHN H. Musser, New Orleans 
M. & S. J. 94:188 (Oct.) 1941. 


The authors present a clinical report of a case of influenzal meningitis with 
recovery in an infant of 11 months. The treatment included use of sulfapyridine, 
influenza serum and transfusions. As often happens in cases of recovery from 
influenzal meningitis, the multiplicity of therapeutic agents used makes it impos- 
sible to evaluate the curative effect of any of them. BerKiey, Los Angeles. 


PneuMmococcaL MENINGITIS Recovery. D. P. Marars, South African M. J. 
15:412 (Oct. 25) 1941. 


The author reports recovery of a 15 year old boy with pneumococcic meningitis 
following the use of massive doses of sulfapyridine. The intake of the drug was 
13.5 Gm. in the first twenty-four hours and 271 Gm. during the period June 15 to 
July 30. No signs of drug intoxication appeared, not even nausea. 


Gonce Jr., Madison, Wis. 


FREQUENCY OF CHOREA AND ACUTE POLYARTHRITIS IN CHILDREN DURING THE 
Last TWwENtTy YEARS IN STOCKHOLM. Fritz KaristrOm, Nord. med. 8:2653 
(Dec. 28) 1940. 

The author reports 410 cases of chorea and 514 cases of acute polyarthritis in 
children cared for in the four hospitals for children’s diseases in Stockholm, 
Sweden, during the years 1920-1939. The number of children suffering from 
chorea has continuously and markedly decreased from 23 to 49 during the first 
five year period to 7 to 12 during the last one. In relation to the population the 
decrease was from 0.26 per 1,000 to 0.14 per 1,000. At the same time the disease 
seems to be milder. The acute polyarthritis has not shown any decrease. The 
annual number of cases of this disease was during the first five year period 16 to 


32.and during the last period 15 to 30. WALLGREN, Goteborg, Sweden. 


Psychology and Psychiatry 


AN Important Factor IN EatiInG DisTURBANCES OF CHILDHOOD, EpiITHA STERBA. 

Psychoanalyt. Quart. 10:365, 1941. 

Sterba cites 2 cases in which feeding disturbances occurred in very young 
children as an expression of conflict over toilet training. In both cases the feeding 
difficulty disappeared as soon as the demands for toilet training were relaxed 
for a time. These observations have an important practical bearing on the under- 
standing and treatment of eating disturbances of childhood. 


PeaRSON, Philadelphia [ArcH. Neurot. & Psycutat.]. 


Diseases of the Genitourinary Tract 


SULFAPYRIDINE STONE FORMATION IN THE URINARY Tract. J. BRUNDLMEIER. 
Orvosi hetil. 84:587 (Nov. 16) 1940. 

The author reports 2 cases. The first patient was a 4 month old boy who 
was treated with sulfapyridine because of pneumonia and otitis media. The infant 
received in all 2.17 Gm. of sulfapyridine. The third week after the treatment tl 
nurse saw a stone protruding from the urethra. This she removed with he: 
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hands. The stone was the size of a bean and yellow. In the urine there were 
1 or 2 red blood cells. The infant was taken home healthy. The other patient 
was 3 months old and was treated for pneumonia and pyoderma. The infant 
received first 1.50 Gm. of sulfapyridine and later sulfanilamide, in all 9 Gm. The 
infant died the seventh week of the illness, and the postmortem examination 
showed a gray calculus the size of a small pea in the pelvis. Stones originate 
during the administration of sulfapyridine when the urine is very concentrated. 
Therefore while taking this drug one has to have a plentiful amount of liquid. 
If the symptoms of anuria or uremia are present, the administration of the drug 
should be immediately interrupted. The stones in cases of this kind are mostly 
not large; therefore they can be removed either by washing the bladder or by 


ureteral catheters. Gorrcne, Budapest, Hungary. 


Diseases of the Ductless Glands; Endocrinology 


SYNTHETIC ESTROGENS: CLINICAL EXPERIENCE WITH SOME OF THE NEWER Forms. 
C. Kerry CaNeto and H. Lisser, California & West. Med. 55:195 (Oct.) 
1941. 

With the introduction of synthetic estrogens two important factors have been 
banished: variation in standardization and uncertainty in respect to stability. 
Dosage is expressed in milligrams instead of in units. 

Among the illustrative cases reported is one in which remarkable results were 
obtained by implantation of estradiol benzoate in a 23 year old woman of short 
stature who almost totally lacked primary and secondary sex characteristics. 
Development of the breasts was noted three weeks after the implantation, and the 
menarche occurred eight weeks after the implantation. Another protocol is that 
of a 17 year old girl sexually immature and with a greatly hypertrophied clitoris. 
Injections of diethylstilbestrol, 0.2 mg. three times weekly, resulted in development 
of the breasts, menstruation and atrophy of the clitoris. Subsequently she was 


maintained on orally administered diethylstilbestrol. Davis. San Francisco. 


VARIATIONS IN THE YIELD OF GONADOTROPIC MATERIAL FROM GREEN PLANTS IN 
RELATION TO THE SEASON OF GROWTH AND THE Pu OF THE FRESH JUICE. 
Maurice H. FrrepMAN and JoHN W. MirTcHELL, Endocrinology 29:172 
(Aug.) 1941. 

There is a seasonal variation in the yields of gonadotropic material from the 
juice of the above-ground portion of immature Sudan grass and oat and corn 
plants; most of the active samples were of relatively low potency, averaging about 
one twentieth of the titer of the urine of women in late stages of pregnancy. One 
sample, however, was comparable to such urine in gonadotropic potency. 


JacosseNn, Buffalo. 


THE Site oF ELABORATION OF THE PitTuITARY GONADOTROPIC HORMONE AND OF 
PrRoLAcTIN. Maurice H. FRIEDMAN and S. R. Hatt, Endocrinology 29:179 
(Aug.) 1941. 

The beef pituitary shows a much higher concentration of gonadotropic hor- 
mone(s) in the medulla (central portion) than in the cortex (peripheral portion). 
The reverse is true of prolactin, indicating that the two hormones are formed by 
different cells. Various experiments were performed which show that in both 
the bovine and the rabbit pituitary, prolactin and the gonadotropic hormone behave 


as separate and independent physiologic entities. TacoBSEN, Buffalo. 
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THE STRUCTURE OF BOWMAN’S CAPSULE IN CASTRATE AND TESTOSTERONE- 
TREATED MALE MICE AS AN INDEX OF HORMONAL EFFECTS ON THE RENAL 
Cortex. CHARLOTTE E. CraBTREE, Endocrinology 29:197 (Aug.) 1941. 


The administration of testosterone propionate to castrated mice resulted in a 
pronounced hypertrophy of all parts of the kidney, hydronephrosis and a rise in 
the percentage of cuboidal cell capsules to nearly the normal value for the male of 
the same age. At the same time the androgenic zone of the adrenal, which 
regenerates after castration, again degenerated. Thus it is indicated that the 
induced changes in the kidney are closely correlated with changes in the andro- 
genic zone of the adrenal gland. JacopsEN, Buffalo. 


INFLUENCE OF PREGNANCY ON THE RENAL CorTEX OF MICE As INDICATED BY 
THE STRUCTURE OF BOWMAN’S CAPSULE. CHARLOTTE E. CRABTREE. Endo- 
crinology 29:204 (Aug.) 1941. 


In mice pregnancy was found to be accompanied by changes in the renal cortex 


and the androgenic zone of the adrenal gland. Jacossen, Buffalo. 


RELATION OF THE CHANGES IN TESTICULAR STRUCTURE INDUCED IN THE RAppit 
BY ESTROGENIC SUBSTANCE TO RESISTANCE AGAINST SyYPHILIs. C. N. FRAZIER, 
C. K. Hu and W. C. Ma, Endocrinology 29:218 (Aug.) 1941. 


Prolonged treatment of rabbits with estrogenic substance caused depressed 
growth of the germinal epithelium of the testis and made the testis refractory to 


syphilitic infection. Jacossen, Buffalo. 


Curonic Toxicity StubiEs OF DIETHYL-STILBESTROL. R. C. Pace, H. K. Russe tt, 
E. L. Scuwase, C. S. MatrHews and F. E. Emery, Endocrinology 29:230 
(Aug.) 1941. 


By implanting pellets of diethylstilbestrol subcutaneously rats were allowed to 
absorb enormous amounts of the drug. This caused toxic reactions in one third 


of the animals, but no tumorigenic action was noted. Jacossen, Buffalo 
' , 


THE REPRODUCTIVE ORGANS IN MALNUTRITION. MICHAEL G. MULINOs and LEo 
PoMERANTZ, Endocrinology 29:267 (Aug.) 1941. 


Chronic underfeeding of the male rat results in atrophy of genital organs and 
sterility due to insufficiency of gonadotropic hormones resulting from depression 
of the pituitary gland. These regressive changes were corrected by the injection 


of chorionic gonadotropin. Jacossen, Buffalo 
: , 


EFFect oF PiruItARy GROWTH SUBSTANCE ON THE DEVELOPMENT OF RATS 
THYROIDECTOMIZED AT BrrtH. THEODORA NUSSMANN SALMON, Endo- 
crinology 29:291 (Sept.) 1941. 


Neither injections of an anterior pituitary extract containing the growth hor- 
mone nor pituitary implants produced growth in rats thyroidectomized at birth. 

The ovaries of untreated or growth extract-treated newborn thyroidectomized 
rats were consistently without corpora lutea. The ovaries responded with luteini- 
zation to pituitary implants whether thyroid was present or not. 

Salmon suggests that in the early postnatal life of the rat the thyroid gland is 
responsible for the development of the capacity of the organism to respond to 
hormones of other glands. Jacossen, Buffalo. 


EFrFEct OF EsTROGENS, GONADOTROPINS AND GROWTH HoRMONE ON MAMMARY 
GLANDS oF HypopHysEcTOMIzED Rats. RatpH P. Reece and SAMuEL lL. 
Leonarp, Endocrinology 29:297 (Sept.) 1941. 


The evidence presented here indicates that the hypophysis is necessary fo! 
estrogens to induce growth of the mammary glands. Estrogen will neither main 
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tain the glands in recently hypophysectomized rats nor induce new growth in 
glands that have undergone atrophy. 

The anterior pituitary growth hormone, however, seems to supply the necessary 
substance which enables the mammary glands to respond to estrogen. 


Jacossen, Buffalo. 


EFFECT OF THYROIDECTOMY OF YOUNG MALE GOATS UPON CERTAIN AP Hor- 
moNnES. E. P. REINeEKE, A. J. BERGMAN and C. W. TurRNeEr, Endocrinology 
29:306 (Sept.) 1941. 


In thyroidectomized kids both the lactogenic and the thyrotropic hormone were 
present in the pituitaries in concentrations comparable to those in normal animals 
of similar age; thus they do not appear to be the cause of the growth stasis. 

The gonadotropic hormone was found to be present in low concentration, and 
the testes showed lack of stimulation. The sugar-elevating factor was extremely 


low. JacossEN, Buffalo. 


Assay OF Postertor Pituitary Factors WuHIcH CONTRACT THE LACTATING 
MAMMARY GLAND. C. W. TURNER and W. D. Cooper, Endocrinology 29:320 
(Sept.) 1941. 


It has been known for many years that the injection of solution of posterior 
pituitary causes the contraction of the mammary gland and permits the removal 
of milk which is otherwise unavailable. 

Data here reported, obtained from lactating rabbits, indicate that the entire 
posterior lobe of the pituitary gland contains a factor or factors which cause the 
contraction of the lactating mammary gland in minimum concentration. 

It is suggested that either the oxytocic and the vasopressin factor combine to 
influence the contraction of the mammary gland or a third factor is involved, 
which is present in both pitocin and pitressin in varying proportions. 


Jacossen, Buffalo. 


EFFECT OF TESTOSTERONE PROPIONATE UPON THE Miurtotic ACTIVITY OF THE 
ADRENALS IN THE INTACT IMMATURE FEMALE Rat. Ira T. NATHANSON 
and Austin M. Brues, Edocrinology 29:397 (Sept.) 1941. 


Testosterone propionate causes increased mitotic activity in the adrenals, ovaries 
and thyroid and parathyroid glands of immature female rats. This suggests a 
general stimulation of the anterior lobe of the pituitary gland, which in turn 
produces the observed changes in the peripheral organs of internal secretion. 


JacosseNn, Buffalo. 


EFFECT OF TESTOSTERONE PROPIONATE ON BONE GROWTH AND SKELETAL MATURA- 
TION OF NORMAL AND CASTRATED MALE Rats. HENRY H. TuRNER, ERNEST 
LACHMANN and ArtHuR A. HELLBAuM, Endocrinology 29:425 (Sept.) 1941. 


Various reports have led to the inference that testosterone definitely influences 
general skeletal growth and maturation. In the present study, an attempt has 
been made to measure more exactly the effects of this androgen on osseous develop- 
ment in the male rat. It was found by experiments on 86 male rats that prolonged 
injections of large amounts of testosterone propionate, even when begun one day 
after birth, did not significantly alter skeletal maturation or body growth. 


Jacossen, Buffalo. 


HistoNE Zinc INsuLin—ItTs PHARMACOLOGIC CHARACTERISTICS AND Its APpPLI- 
CATION IN THE TREATMENT OF DIABETES MELLITUS. CHARLES A. BARNES, 
Tracy D, CuttLe and GARFIELD G. DuNcAN, J. Pharmacol. & Exper. Therap. 
72:331 (Aug.) 1941. 


Protamine zinc insulin has a certain disadvantage, viz., slow absorption. The 
naximum effect is usually reached during the second twelve hours and may cause 
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hypoglycemia during the night or early morning fasting hours, and the reaction 
may persist sufficiently more than twenty-four hours to interfere with the effect 
of the succeeding dose. The hypoglycemic effect of histone zinc insulin subsided 
in eighteen to twenty-two hours; thus its action lies about midway between that 
of regular insulin and that of protamine zinc insulin. This product was used for 12 
persons with diabetes; 6 of them had mild and the others fairly severe forms of 
the disease, the average fasting blood sugar content of the latter being 226 mg. per 
hundred cubic centimeters. With an injection of this insulin in the morning, the 
blood sugar level of these patients was much closer to the normal level than with 
either insulin or protamine zinc insulin. Occasionally a patient with severe diabetes 
required a second injection before the evening meal. The work was carefully 


controlled. Pitcuer, Cleveland. 


RADIOTHERPY IN THYROTOXICOSIS. CHARLES DE MONCHAUX, M. J. Australia 
2:316 (Sept. 20) 1941. 


That normal thyroid tissue is radioresistant is shown by the rarity of hypo- 
thyroidism after irradiation of the neck for other conditions, such as cancer of 
the larynx. Overactive thyroid tissue, however, is extremely sensitive to radia- 
tion. Irradiation is indicated for children and for aged persons, for patients for 
whom operation is not possible, for persons with borderline conditions as a pre- 
operative preparation and for patients with postoperative recurrences. 


TENNEY, Madison, Wis. 


CreTINIsM. E, P. SHARPEY-SCHAEFER, Proc. Roy. Soc. Med. 30:564 (July) 1941. 


Sharpey-Schaefer reports a case of cretinism in a boy 8 years old. The diag- 
nosis was made when he was 9 months old, and he was treated with thyroid till 
ten months before the report was written. Since the administration of thyroid 
was stopped, the child had become more lethargic and the skin had become 
thickened and drier. In March 1941 the basal metabolic rate was —46 and the 
blood cholesterol content was 420 mg. per hundred cubic centimeters. There was 
no response to an anterior pituitary extract containing the thyrotropic hormone. 
The osseous age was normal. After five months without administration of thyroid 
the electrocardiogram had not changed. Wittiamson, New Orleans. 


Diseases of the Muscles, Bones, Joints and Lymph Glands 


MUSCULAR SHORTENING AND DystropHY: A HEREDOFAMILIAL DISEASE. ALFRED 
HAUPTMANN and S. J. THANNHAUSER, Arch. Neurol. & Psychiat. 46:654 
(Oct.) 1941. 


A hereditary familial disease has been described. It is characterized by a 
short “webbed” neck as well as by shortness of the neck muscles, long dorsal 
muscles and flexor muscles of the upper portions of the arms. This shortness 
prevents complete bending of the neck and back, as well as stretching of the arms. 
There are also underdevelopment and weakness of the proximal muscles of the 
arms and the gluteal muscles. Decrease in or absence of deep reflexes was found 
in some members of the family. The webbing, which is formed by the shortened 
trapezius muscle, causes the neck to appear broader than usual. The cervical 
portion of the spinal column was normal. Roentgen examination revealed that all 
the vertebrae were present. 

The outstanding symptom of this disease is the shortening of certain muscles. 
In some cases, some features of progressive muscular dystrophy were present. 
However, most of the members of this family exhibited mainly shortening and 
underdevelopment of some muscles. We therefore believe that this heredofamilial 
anomaly is a special type of heredofamilial muscular disease. 


BreverL¥, Chicago [From AutHors’ SuMMARY]. 
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OsteoGeNIc Sarcoma. Cart E. Bapcrey and Martin Batts Jr., Arch. Surg. 
43:54 (Oct.) 1941. 


Osteogenic sarcoma is the most common type of primary malignant tumor of 
bone. In an analysis of 80 cases in one clinic 50 per cent of the growths occurred 
in the second decade of life. They appeared to be more common in males. Thirty- 
six per cent of the patients gave a history of trauma preceding the onset of symp- 
toms. The trauma was usually not severe and antedated the symptoms by a few 
weeks. The average duration of symptoms from the onset until the time of the 
patient’s admission to the clinic was thirteen months. Pain and swelling were the 
outstanding symptoms. Pain was mild at first, rapidly becoming more constant 
and severe. It was followed after a variable period by swelling of the involved 
area, Otherwise the patients were in good general health. The lesions showed a 
marked predilection for the ends of the long bones: Roentgenographic and his- 
tologic observations in combination with the clinical observations assured the 
diagnosis. Amputation should be performed if possible; otherwise, local excision 
should be carried out in conjunction with roentgen therapy. In the authors’ series 
there was a mortality rate of 79 per cent. The average period of survival was 
forty-one months. The prognosis was more favorable for patients over 20 years 


of age. KalIser, Rochester, N. Y. 


CONGENITAL ProxIMAL Rapio-ULNarR Synostosis. S. V. Humpuries, South. 

African M. J. 15:486 (Dec. 13) 1941. 

A brief discussion and case report of radioulnar synostosis is presented. The 
condition is probably congenital and often familial. It is probably caused by an 
alteration of chromosomes from mutilation of genes, and other bony defects often 
coexist. There are two main types: one in which the head of the radius is 
present but displaced to the flexor side of the arm, and one in which the head of 
the radius is absent, the proximal end of radius being fused with the ulna. 


Gonce Jr., Madison, Wis. 


Morguio’s Disease. J. R. Marcos and L. A. Preront, Arch. de pediat. d. 

Uruguay 12:625, 1941. 

This is a report on 3 sisters, 8, 9 and 10 years old, with Morquio’s disease. A 
fourth, older sister is perfectly normal. The parents are normal. These children 
do not have a hyperlaxity, but on the contrary show a tendency to polyarticular 
ankylosis. Roentgenograms are shown of the changes in the bones. An inter- 
esting feature is that all 3 girls complain of pain and cramps in their limbs. 

SANForD, Chicago. 


Diseases of the Eye 


Herepitary Optic ATROPHY WITH DOMINANT TRANSMISSION AND EArty ONSET. 

J. G. Scort, Brit. J. Ophth. 25:461 (Oct.) 1941. 

Scott reports on two families, totaling 250 members, 61 of whom had atrophy 
of the optic nerve. He makes the following points based on his study of these 
61 cases. 

“(1) The inheritance is direct from affected male or female. 

“(2) 32 males and 29 females are affected. 

“(3) Onset is at about three years of age. 

“(4) Onset is gradual and unnoticed. Colour vision is not lost early. There 
is no subsequent deterioration or improvement of visual acuity. 

“(5) The base of the ‘hill of vision’ is normal, but the peak is lost. 
“(6) The disk is white, edges clear cut, deep cup. 
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“The remainder of the fundus is normal, bar the absence of the normal light 
reflex at the macula.” 
The article contains a number of illustrations and tables. 


W. ZeNTMAYER [ArcH. OpnHrTuH.]. 


Skin Diseases; Allergy 


ABSORPTION OF EXTERNALLY APPLIED AMMONIATED Mercury. O. S. Grpps, 
R. SHANK and Harriet Ponp, Arch. Dermat. & Syph. 44:862 (Nov.) 1941. 


“The authors conclude that the application of ammoniated mercury to the 
unbroken skin is not likely to cause general poisoning provided oral ingestion is 
strictly prevented. 

Mild transitory erythema and papular reactions can occur following application 
of the ointments to the skin. They occur much more frequently when sweating 
conditions exist. They are not dependent on the presence of ammoniated mercury 
in the ointment, being also caused by the base (petrolatum) alone. 


Jackson, lowa City. 


Tue Concert oF ATOPY IN THE LIGHT OF RECENT INVESTIGATIONS. ERICH 
Urpacn, Arch. Pediat. 58:482 (Aug.) 1941. 


The reasons commonly advanced as the basis for the segregation of “atopies” 
from experimental anaphylaxis are reviewed in the light of recent investigations. 
The distinctions between them, previously emphasized as fundamental, are shown 
to depend on extrinsic factors, such as modes, routes and intensity of sensitization. 

While “atopic reagins” differ serologically from the anaphylactic antibodies to 
some extent, they are immunologically closely related and perhaps even identical, 
as shown by the successful passive transfer of human “atopies” to lower animals 
and of animal anaphylaxis to man. 

The theory that hypersensitiveness in man and experimental anaphylaxis are 
only different expressions of a single underlying biologic process dependent on a 
cellular antigen-antibody mechanism is supported by numerous experimental and 
clinical observations. Orr, Buffalo. 


ProcNosis IN ERYTHEMA ANNULARE RHEUMATICUM. Marvin GruBMAN, Arch. 
Pediat. 58:521 (Aug.) 1941. 


Grubman reports 1 case of erythema annulare rheumaticum which was asso- 
ciated with a mild rheumatic infection and minimal cardiac abnormalities. The 
eruption has lasted, with only short remissions, for over two years. 


Orr, Buffalo. 


XERODERMA PIGMENTOSUM: CASE Report. Epwarp Bosworth, J. M. A. Georgia 
30:493 (Dec.) 1941. 


A biopsy of a specimen of skin from a 4 year old white boy showed epidermoid 
carcinoma. Symptoms apparently began at the age of 3 years. 


Morrison, Savannah, Ga. 


VASCULAR BirtHMarKs. H. G. F. Epwarps, South. M. J. 34:717 (July) 1941. 


Edwards believes that radium is the treatment of choice to reduce vascular 
birthmarks. Careful dosage, repeated at long intervals if necessary, avoids 
scarring and late sequelae and gives the best results. The cost is much less than 
with other types of treatment which require repeated applications. 

Solid carbon dioxide is valuable for use against the small hemangioma or 
around the periphery of angiomas previously irradiated. Sodium morrhuate is 
especially valuable for use in areas where radium is contraindicated. No form of 
treatment should be pushed too rapidly. ScuLvtz,’ Chicago. 
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EczEMA IN INFANCY AND CuHILpHoop. K. Barn, South. M. J. 34:863 (Aug.) 
1941. 


Bain reports on 168 cases of eczema in infancy and childhood which were 
encountered in a five year period. Twenty-two and four-tenths per cent (22.4 per 
cent) of the patients were on breast feeding alone when eczema developed. Milk is 
the most common single offender in causing the condition, and its elimination 
from the diet offers the greatest chance for cure. ScuLutz, Chicago. 


MuttrpLE HereDITARY HEMORRHAGIC TELANGIECTASIA. W. E. Storey, South. 
M. J. 34:934 (Sept.) 1941. . 


Storey reports on a case of multiple hereditary hemorrhagic telangiectasia. 

Hematoxylin-eosin-stained sections of a typical telangiectatic area indicate that 
there is no pronounced difference in visible histologic structure from that of a 
simple nevus. It is suggested that bleeding, especially when spontaneous, may be 
more dependent on other factors than visible histologic lesions. 

With rare exceptions, local measures do not appear to yield anything but the 
most temporary benefit. 

The author believes that the subcutaneous injection of moccasin venom (Ancis- 
trodon piscivorus) offers some promise as an effective therapeutic measure. 


ScHLvutz, Chicago. 


BACTERIOLOGY OF IMPETIGO CONTAGIOSA. RoBerRT CRUICKSHANK, Lancet 2:275 

(Sept. 6) 1941. 

Swabs were taken on each patient’s admission to the hospital from the impeti- 
ginous lesion after removal of a superficial crust and also from the throat. 
Hemolytic streptococci were recovered from the cutaneous lesions of 15 of 23 
patients. All were of the Lancefield A group; there were seven different serologic 
types. Staphylococcus aureus was obtained from 18 of the 23 patients; it was 
present in all those whose cultures failed to yield hemolytic streptococci. The 
staphylococcus was regarded, rightly or wrongly, as a secondary invader. 

The seasonal incidence, the distribution on exposed parts of the body and the 
apparent prevalence among troops all suggested that excessive exposure to the 
sun might be a factor in the causation of impetigo. 

Crystal violet paint or a paste containing a sulfonamide compound gave best 


results, LANGMANN, New York. 


Surgery and Orthopedics 


INJURIES TO THE NOSE IN CHILDREN: DIAGNOSIS AND TREATMENT. SAMUEL 
SALINGER, Arch. Otolaryng. 34:936 (Nov.) 1941. 


A large percentage of nasal deformities in adults are attributed by Salinger to 
injuries in childhood which did not receive sufficient and prompt enough attention. 
The importance of early diagnosis and plastic correction in such cases is stressed, 
and a warning is issued against permitting initial edema and its masking effect 
and the widely accepted fallacy that prepuberty operation is inadvisable delay the 
optimum time for surgical intervention. 

Detailed treatment is presented. GreENwoop, Chicago. 





Book Reviews 


Medical Parasitology. By James T. Culbertson. Price, $4.25. Pp. 285, with 
136 illustrations on 21 plates, 23 figures and tables. New York: Columbia 
University Press, 1942. ” 


The author has anticipated the demand for a practical text and reference book 
dealing with the parasitic diseases. This demand is becoming more and more 
evident as the implications of the worldwide conflict in which the United States 
is engaged become apparent to persons interested in medical education. Although, 
for purposes of teaching, these infections may continue to be considered in the 
departments of tropical medicine of the medical schools, the hosts and the diseases 
themselves are rapidly breaking all geographic bounds. Many of the diseases 
caused by animal parasites are rapidly becoming serious public health problems 
throughout the world. 

The expressed purpose of supplying a book which is of practical value to 
medical students and medical practitioners has been attained by the author. The 
book is well written, with an easy style. The arrangement of the material is 
excellent. There are many plates and figures, which haye been carefully prepared 
and well produced to show the more important parasites and their effect on man. 
There are seven tables which completely summarize all of the information about 
parasitology that is of practical value to the clinician. 

The introduction presents a brief historical background to parasitology, which 
is interesting and seems sufficient for the purposes of the volume. Part I is a 
general discussion of the subject, including all of the aspects of infection, diagnosis 
and treatment. Part II deals with the diseases caused by the individual animal 
parasites, including in each instance a description of the parasite and its life 
cycle, the pathogenicity, diagnosis, specific therapy and prophylaxis. In some 
instances the details of treatment are not given, although the specific therapeutic 
agents are listed. In others the exact dosage is presented. The appendix presents 
summaries of the technical methods used in the preservation and examination of 
parasitologic materials. 

The book is well printed with readable type, and the plates are excellent. 





